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T.Q; THE 


| Moſt Reverend Father in Gov; * 
THOMAS, 


Lord Archbiſhop of CANTERBURY, 
Primate of all ENGLAND, etc. 


The Surviving TRUSTEE of the Hondu⸗ 
rable Mr. BOYLE's LEC TURES. 


May it pleaſe your Grace, 


MAY juſtly put theſe Lrcruaks un- 


der your Grace's patronage, their pu- 
blication being wholly owing to you: for 


having the honour to be a member of the 


Royal Socicty, as well as a divine, I was 


minded to try what I could do towards he 5 
improvement of philoſophical matters to 


theological uſes; and accordingly laid a 
ſcheme of what I have here publiſhed a part 
of; and when I had little elſe to do, I drew 
vp what I had to ſay, making it rather the 
diverting exerciſes of my leiſure hours 
than more ſerious theological ſtudies, - This 
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opinion of my performance, in ſome mea- 


. 


fitable honour, upon me, a ſtranger, but alſo 


kind and pious endeavours. It was you 
that encouraged this noble- charity, and af: | 


DEDICATION. 


work, (although J made a conſiderable pro- 
greſs in it at firſt, whilſt a novelty, yet) hav- 
ing no thoughts of publiſhing, I laid aſide, 
until your Grace, being informed of my de- 
ſign by ſome of my learned friends, both of 
the clergy and laity, was pleaſed to call me 
to the unexpected honour of preaching Mr. 
Boyle's Lectures: an honour I was little a- 
ware of in my country-privacy, and not 
much acquainted with perſons in high ſtati- 
ons, and not at all, particularly, with your 
Grace. So that therefore as it pleafed your 
Grace, not only to confer an unſought pro- 


to continue it for two years, out of your good 


ſure, anſwering Mr. Boyle's end; ſo I can 
do no leſs than make this public, grateful ac- | 
knowlegement of your Grace's great and un- 
expected favour, | 

Bur it is not myſelf alone; but the whole | 
Lecture alſo is beholden to your Grace's | 


ſiſted in the ſettlement of it, in the honour- | 


DEDICATION 
able founder's life time; and ſince his death, 
it was you that procured a more certain fala- 
ry for the Lecturers, paid more conſtantly 


and duly than it was before *. | 
Txess benefits, as I myſelf have been a 


t may not only gratify the reader's eurloſity, but alſo be 
of uſe for preventing encroachments in time to come, to give 
the following account of Mr. Boyle's Lectures. 

Mr. Boyle, by a codicil, dated July the 28th, 1691, and 
annexed to his will, charged his meſſuage or dwelling-houle, 
in St. Michael's Crooked-Lane, London, with the payment of 
the clear yearly rents and profits thereof, to ſome learned di- 
vine in London, or within the Bills of mortality, to be elect- 
ed for a term not exceeding three years, by his grace the pre- 
ſent lord archbiſhop of Canterbury, then Dr, Teniſon, Sir 
Henry Aſhurſt, Sir John Rotheram, and John Evelyn, Eſq; * 
The buſineſs he appointed thoſe lectures for, was, among others, 
To be ready to ſatisfy real ſeruples, and to anſwer ſuch new 
objections and difficulties, as might be ſtarted; to which good 
anſwers had not been made.“ And alſo, * To preach eight 
ſermons in the year, viz. the firſt Monday of January, Fe- 
bruary, March, April, and May; and of September, October, 
and November.“ The ſubject of theſe ſermons was to be, 
The proof of the Chriſtian religion againſt notorious infidels, 
viz. Atheiſts, Theiſts, Pagans, Jews, and Mahometans; not 
deſcending lower to any controverſies that are among Chri- 
ſtians themſelves.” But by reaſon the lecturers were ſeldom 
continued above a year, and that the houſe ſometimes ſtood* 
empty, and tenants brake, or failed in due payment of their 
rent, therefore the ſalary ſometimes remained long unpaid, or 
could not be gotten without ſome difficulty: to remedy which 
inconvenience, his preſent grace of Canterbury procured a 
yearly ſtipend of 530 1. to be paid quarterly for ever, charged 
upon a farm in the pariſh of Brill, in the county 6f Bucks : 


which ſtipend is accordingly very duly paid, when demanded;. 
without fee or reward. 
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reren. 
ſharer of, ſo I ſhould be very ungrateful, 
ſnould 1 not duly acknowlege, and repay 
with my repeated thanks and good wiſſies. 
And that the infinite Rewarder of well doing, 
may give your Grace a plentiful reward of 
theſe, and your many other, both public 
and private benefactions, is the hearty 
with of | 


Tour Gxacr's 


Moſt humble and thankful 


** 


Son and ſervant, 


W. DERHAM. 


TO THE 0 


a 


0 the noble founder of the Lectures I have had , 

' | © te honour of preaching, was a great improv- 

er of natural knowlege, fo, in all probability, he did 

it out of a'pious end, as well as in purſuit of his ge- 

4 nius. For it was his ſettled opinion, that nothing 
tended more to cultivate true religion and piety in a 
man's mind, than a thorough” [kill in phileſophy. 
And ſuch effeet it manifeſtly had in him, as is evi- 
dent from divers of his publiſhed pieces: | 
from his conſtant deportment in never Vid. br. Bur. 
mentioning the name of God without a 2 
pauſe, and viſible ſtop in his diſcourſe ;_ "OA - 
and from the noble foundation of his lectures fer 
the honour of God, and the generous ſtipend he al- 
lowed for the ſame. | 

AND feoraſmuch as his lectures were appointed 
by him for the proof of the Chriſtian re- W 
ligion againſt Atheiſts and other notori- Boyles will. 
ous infidels, I thought, when I had the 
honour to be made his lecturer, that I could not 
better come up to his intent, than to attempt a de- 
monſtration of the being and attributes of God, in 


"7 


X. what I may call Mr. Boyle's own, that is, a pbyſico- 
4 theological way. And, beſides that, as it was for this 
very ſervice that I was called to this honour, I was 
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TO THE READER. . 


the more induced to follow this method, by reaſon 
none of my learned and ingenious predeceſſors in 
theſe lectures, have done it on purpoſe, but only ca- 
fually, in a tranſient, piece-meal-manner; they hav- 
ing made it their buſmeſs to prove the great points. 
of Chriſtianity in another way, which they have ac- 
cordingly admirably done. But conſidering what our 
honourable founder's opinion was of natural knows- 
lege, and that his intent was,” that thoſe matters, by 


' pafſmg through divers hands, and by being treated 


of in different methods, fhould take in maſt of what 
cauld be ſaid upon the ſubject ;\ I hope my performance 
may be acceptable, although one of the meane/?. 

AS for others, who. have. before me done ſome- 
thing of this kind: as Merſenne, on Geneſts; Dr. 


Cockburn, in his Eſſays; Mr. Ray, in his Wiſdom of 


God, &c. and I may add the firſt of Mr. Bayle's Le- 

furers, the moſt learned Dr. Bentley, in his Boyles 

Lectures, the eloquent archbiſhop of Cambray, (and 
T hear the ingenious Monſieur Perault hath ſome- 
thing of this kind, but never ſaw it:) 1 ſay, as 10 
theſe learned and ingenious authors, as the creation 
is an ample ſiibject, ſo I induſtrioufly endeavoured 
to avoid doing over again what they before had 


done; and for that reaſon did not, for many ycars, 


read their books, until I had finiſhed my u. But 
when I came to compare what each of us had done, 
1 found myſelf in many things to have been antici- 
pated by ſeme or other of them, eſpecially by my 
friend, the late great Mr. Ray. And therefore in 


fome places T ſhortened my diſcourſe, and referred 


to them ; and in a few others, where the thread of 
my diſcourſe would have been interrupted, I have 
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made uſe of their authority, as the beſt judges ; as 
of Mr. Ray's, for inſtance, with relation to the moun- 
tains, and their plants, and other products. If then 
the reader ſhould meet with any thing mentioned be- 
fere by others, and not accordingly acknowleged by 
me, I hope he will candidly think me no plagiary, be- 
cauſe I can aſſure him I haue all along, where I ua 
aware of it, cited my authors, with their due praiſe, 
And it is ſcarce poſſible, when men write on the 
ſame, or a ſirbject near a-kin, and the obſervations 
are obvious, but that they muſt often hit upon the 
fame thing: and frequently this may happen from 
perſons making obſervations about one, and the ſame 
thing, without knowing. what each other hath done; 
which indeed, when the firſt edition of my book was: 
nearly printed off, I found to be my 9wn caſe, hau- 
ing (fer want of Dr. Hook's Micrography being at 
hand, it being a very ſcarce book, and many years 
ſince I read it,) given deſcriptions of two or three 
things, which I thought had nat been tolerably uell 
obſerved before, but are deſcribed well by that curi- 
ous gentleman. 

ONE is a feather, the mechaniſin of which we in- 
the main agree in, except in his "repreſentation in 
fig. I. ſcheme 22, which is ſomewhat different from + 
what I have repreſented in my fig. 18, &c. But 
can ſtand by the truth, though not the elegance of my 
figures. But as to the other differences, they are ac- 
cidental, oecaſianed by our taking the parts in a dif- 
ferent view, or in a different part of a vane ; and to- 
ſay the truth, (not flattering myſelf, or detracting 
from the admirable obſervations of that great man,, 
1 have hit upen a. few things that eſcaped. him being 
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TO THE READER. 
enabled to do 65 not only by the help of ſuch micro- 


ſeopes as he made uſe of ; but alſo by thoſe made by 
Mr. Wilſon, which exceed all I ever ſaw, whether of 
Engliſh, Dutch, or Italian mate: ſeveral of which _ 


forts I have ſcen and examined. | 

THE othet*thing we have both of us figured and 
deſeribed is, the ſting of a bee or waſp ; in which we 
differ more than in the laſt. But by a careful re- ex- 
amination, I find, that although Dr. Hook's obſerva- 
tions are more critical than any were before, yet 
they are not ſo true as mine. For as to the ſcabbard, 
as he calls it, I could never diſcover any beards 
thereon; and I dare be confident there are none, but 


zb hat are on the two ſpears. And as to the point of 


the ſcabbard, he hath repreſented it as tubular, or 
bluntiſh at the top; but it really terminates in a ſharp 


. point, and the two ſpears and the poiſon come out of 


a flit, or longiſh hole, a little below the top or point. 
And as to the ſpears, he makes them to be but one, 
and that the point thereof lies always out of the 
ſcabbard. But by a ſtrict examination, they will 
be found to be two, as 1 have ſaid, and that they 
 athways lie within the ſeabbard, except in ſtinging ; 
as 1 have repreſented them in fig. 21. from the 
tranſparent ſling of a waſh. And as to the ſpear be- 
ing made of joints, and parted into two, as his fg. 
2. ſcheme 16. repreſents, I could never upon a re- 
view diſcover it to be ſo, but imagine, that by ſee- 
ing the beards lying upon, er behind the ſpears, he 
might take them for joints, and by ſeeing the point 
of one ſpear lie before the other, he might think the 
ſpear was parted in two. But left the reader 


ſhould think himſelf impoſed upon by Dr. Hook, and 
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* TO THE READER. 


myſelf, it is neceſſary to be obſerved, that the beards, 
or tenterhooks, as Dr. Hook calls them, lie only on 
one ſide of each ſpear, not all round them; and are 
therefore not to be ſeen, unleſs they are laid in a 
due poſture in the microſcope, viz. ſideways, not 
under, or a. tap the ſpear. 

THE laſt thing, which ſcarce deſerves mention, 
is the mechaniſm of the hair, which Dr. Hack found 
to be ſolid, like a long piece of horn, not hollow, as 
Malpighz found it in ſome animals. And I have 
found both theſe great men to be in ſome meaſure in 
i the right, the hair of ſome animals, or in ſome 
4 parts of the body, being very little, if at alltnbular;. 

7 and in others, particularly mice, rats, and cats, to _/ 
be as I have repreſented in my fig. 1 4, Ge. | 
AND now if my inadvertency in other things 

hath no worſe effeft than #t hath had in theſe, name- 
ly, to confirm, correct, or clear others obſervations, 
1 hope the reader will excuſe it, if he meets with a- 
ny more of the like kind. But not being conſcious of 
any ſuch thing, although probably there may be many 
 fach, Iam more ſellicitons to beg the reader's cans 
dour and favour, with relation both to the text and 
notes : in the former of which, I fear. he will think I 
have as much under-done, as in the latter over- 
done, the matter: but for my excuſe, I deſire it may 
be conſidered, that the textual part bei ng ſermons, 
to be delivered in the pulpit, it was neceſſary to in. 
fiſt but briefly upon many of the works of God, and 
to leave out many things that might have been ad- 
mitted in a more free diſcourſe. So that I wiſh it 
may not be thought I have ſaid tos much, rather than 
too little, for ſuch an occaſion and place. And in- 
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dvd, I had no fmall trouble in expounding ſome 
things, altering many, and ſoftening the moſt, and, 
in a word, giving, in ſome meaſure, the whole, a 
different dreſs than what I had at firſ? drawn it up 
in, and what it now appears in. 

AND as for the notes, which may be thought too 
large, I confeſs I might have ſhortened them, and 
had thoughts of doing 15 by caſting ſome of them in- 
to the text, as an ingenious learned friend adviſed. 
But when I began to do this, I found it was in a 
manner to neu- malie all, and that I ſhauld be necef- 
ſitated to tranſcribe the greateſt part of the book, 
which, haying no aſſiſtant, would have been too te- 
dious for me, being pretty well fatigued with it be- 
fere. I then thought it beſt to pare off from: ſome, 
and to leave out others, and accordingly did fo in 
many places, and would have done it in mare, parti- 
eularly, in many of the citations out of the anci- 
ents, both poets and others, as alſo in many of the 
anatomical obſervations, and many of my own and 
others obſervations : but then I conſidered, as to the 
firſt, that theſe citations do, many of them at leaſt, 
ſhew the ſenſe of mankind about God's works, and 
that the moſt of them may be acceptable to young 
gentlemen at the univerſities, for * whoſe ſervice 
theſe lectures are greatly intended. And as to the 
anatomical notes, and ſome others of the like nature, 
moſt of tkem ſerve either to the confirmation, or the 
illuſtration, or explication of the text, if not to the 
learned, yet to the unſkiiful, leſs learned reader; 
for whoſe ſake, if 1 had added more, I believe he 
weld forgive me. And laſty, as to the cbſervati- 
ons of myſelf, and ſome others, where it happens that 


TO THE READER. 


they are long, it is commonly where a neceſſity lay 
upon me of fully expreſſing the author's ſenſe, or my 
own, or where the thing was new, and never be- 
fore publiſhed; in which caſe, it was neceſſary to 
be more expreſs and particular, than in matters. 
better known, or where the author may be referred 
IN the former editions I promiſed another part I 
had relating to the heavens, if I was thereunto en- 
couraged. And two large impreſſions of this book 
having been ſold off, ſo as to admit of a third before 
the year was gone about ; and hearing that it is 
tranſlated into two, if nat three languages: but e- 
ſpecially being importuned by divers learned perſons, 
both known and unknown, I have thought myſelf 
ſufficiently engaged to perform that promiſe ; and 

, have accordingly publiſhed that part. 
f SO that I have now carried my ſurvey through 
moſt parts of the viſible creation, except the ua- 
ters, which are for the moſt part omitted; and the 
vegetables, which, for want of time, I was forced 
to treat of in a perfunfory manner. And to. the un- 


4 

derſtanding of the former of theſe, having received 

7 divers fellicitations from perſons unknown, as well 

2 as known, I think myſelf bound in civility to own 

e their favour, and to return them my hearty thanks 

1 for the kind opinion they have ſhewn of my other 
e performances, that they have encouraged me to un- 

e dertake this other taſk. And accordingly I have be- 


gun it, and, as far as my affairs will permit, have 
made ſome progreſs in it: but age and avocations - 
growing upon me, I begin to fear IT ſhall ſcarce be 

able to finiſh it as I would, and therefore muſt re- 
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commend that ample and noble ſubject to others, who 
have more leiſure, and would do it better than I. 
AS to additions, I have been much follicited 


 thereunto by divers curious and learned perſons, who 


would have had me to inſert ſome of their obſerua- 


tions, and many more of my own : but e 
of this nature, this would have been endleſs : 


although the book would thereby be rendered 2 
better, and more complete, yet I could by no means 


excuſe fo great an injuſtice to the purchaſers of the 


former editions. And therefore, except in the ſecond 
edition, where it was not eaſy to be avoided, few ad- 
ditions or alterations have been made, beſides what 


were typographical, or of ſmall conſideration. On- 


* by in the third edition I amended the fir} paragraph 


of mote 1 chap. 5. book 1. concerning gravity ; and 


in the fearth, pag. 1 ö, and 18, I inſerted two paßt 


fages out of Seneca, that were inadvertently left 
out, and corrected many things, that upon a careful 
review, ſeemed to want amendment. | 
AND laſtly, as to the following analyſis, it was 
added at the reqneſt of ſome of my learned and in- 
genious friends ; and although it might have been 
contratted, they would not ſuffer it 10 be ſo. 
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FOLLOWING BOOK. 


"FR works of the creation relating to our We are 
_ as are viſible in the 


Outworks or appendages of the globe, viz. theſe three : 
1. The atmoſphere, 
i [ Compoſed of air and vapours, Page 38. 
U to 
| [ Reſpiration and animal life, ibid. 
1 — of plants. 43. 
] Conveyance of 
\ The winged tribe 
Sound, 45. 
it The functions of nature. 
Reflecting and refracting light, 46. 
Containing the 
- Winds, which are of great uſe and neceſſity 
| To the ſalubrity and pleaſure of the air, 50. 
| In various engines, 53. 


SS” 


| | In e ee 
| | Clouds and rain: of great uſe to the 
112 of the earth and the things therein, 35. 


Origine of fountains, according to ſome, 58. 
2 Light. Its 


1 Fountain, 62. 
Wonderful neceſſity and oc, 
| | Improvement by plaſlcs, 63, 
1 Velocity. 
Expanſion, 65. 

3. Gravity, 


| 


Cw 1 
ſts great benefit, 68. 
Cauſe of Levity, which is of great uſe in the world, 70% 
Terraqueous globe itſelf. Of which I take a view in 
Generel. of : 


Its 3 figure, which is the moſt commodious in re- 
X gerd o 


1 Light, 75. | 
L Heat. 
| Fe ent of the waters: 
The winds, 77. 
Its bulk, 78. 
4 Its motion, ibid. 


Annual. 


Kl—ä—̃— 


Diurnal. 
3 Its place and diſtance from the ſun, and'other heavenly bo- 
dies, 8. | 
| | Its diſtribution, ſo as to cauſe all the parts of the globe to 
Balance each other, 83. 
Be helpful to one another. 
L The great variety and quantity of all things ſerving for food, 
ö phyſic, building, and every uſe and occaſion of all "oP 
places, and creatures, 89. 
An objection anſwered, 90, 91. 
Particular, of the earth; of its 
Conſtituent parts, viz. lis 
| Soils and moulds neceſſary tothe 
Growth of various vegetables, 97. 
3 occaſions of man and other animals, 98. 
Various ſtrata or beds, affurding, materials for 
2 Tools. 
| Firing. 
I Building. 
Dying, and thouſands of other things, 100, 
Conveyance of the ſweet fountain-waters, 101. 
Subterraneous caverns and vulcanos ; of great uſe to the coun · 
tries where they are, 103, 
| (Mountains and vallies, which are not rude ruins, but works 
of deſign, inaſmuch as the ſtructure of the earth is 
[The moſt beautiful and pleaſant 


- 


The moſt ſalubrious: to ſome. conſtitutions, the hills; to 
„ ſome, the valleys, 108. 
Beſt to ſureen us, and other things, ibid. 
| | Beneficial to the 
Production of various vegetables. 
} Harbour and maintenance- of various animals, 109. 
Generation of minerals and metals, 141. 
Abſ⸗ lutely neeeſſary to the conveyance of the rivers; and in 
all probability to the * — <A ibid, 
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Concluſion againſt blaming God, 177. 


Its inhabitants; which are either ſeuſitive or inſenlitive, = | 


Concerning the & 


" Senſitive,. ſome thing are ZI 
Common to all the tribes, particulerly theſe ten: 
"I. The five ſenſes and their organs; the, 127, 
Eye, an admirable piece of mechaniſm in regard of ts: 


— 


7 Form, for the moſt part ſpherical, which is beſt for 


The reception of objects. 
Motion of the eye, 126. 


| Situation in the moſt commodious part of the body 
of every creature. 


Motion, in ſome animals 


Every way 
Fixed; and the excellent — in *that 
| caſe, 127. 
Size; which is in 
All creatures, according to their occaſions, 
Such as live abroad in the light, larger, 
Such as live under ground, leſs. - 
Number, in ſome animals 


, Two, 129. 
More: together with the wiſe proviſion to 1 
vent double viſion. , 


parts; ſome of which are viewed 


Tranſiently, the arteries, veins, ad ſome of 

the muſcles and tunics, 
More ſtrictly, ſome of the 
” Muſcles, and the excellent provifion made for 
their peculiar uſes, equilibration, ete. 133. 
Tunics: among which the various aper- 
N tures, forms, and poſitions of the pupil 
| 4 are particularly noted, 235. 
© Humours, eſpecially the prodigious fin 

and compolition of the cryſtalline,acco 2 
ing to Mr. Lewenhoeck 
| Nerves, 142. 
Optic. 

Motory. 
. Guard and ſecurity, provided for by 
The reparation of the aqueous humour. 


= the eye-lids. 


Strong and curious bones. 
Hard and firm tunics. 
Withdrawing them into their heads, 146. 


| | Of ered viſion, 148. 
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| | Hearing. Tts 
| { Organ, the ear, 149, , 
Double, enabling us to hear every way, and a 

| good proviſion for the loſs or hurt of one. 
| 4 *<©, Situated in the very belt place for information, 

[4 ſecurity, and near the eye and brain. 
4 [- The fabric of the 

| | * { Outward ear, which is in 
| 8 Let Tf creatures formed, guarded, placed, and 
| 


every way accoutered according to their 
various places and occaſions, 152. 

Man ſuitable to his ereſt poſture; and all its 

parts, the helix, tragus, concha, etc.admi- 

rably ſuited to the reception and meliorati- 

| I | on of ſounds, and the ſecurity of the part. 


K 


| ( Inward ear: in which I take a viewof the, 158. 
Auditory paſſage, curiouſly tunnelled, tortu- 
| ons and ſmooth; and being always open, is 
lincd with the nauſcous ear-wax for a guard, 
: | | Tuba Eaſtachiana, 159, | 
| Bone, particularly hard and context, for 
— } guard, and to afhſt the ſound. 7 
f x | | and four little bones, to correſpond to all 
* | kinds of ſound. . 
| | Labyrinth, ſemicircular canals, cochlea ; alt 
| made with the utmoſt art, 164. 
| I Aaditory nerves, one of which is ramified to 
- | the eye, tongues, muſcles of the ear, and 
1 - to the heart; whence a great ſympathy 
| [ between thoſe parts, 164. 
1 | Object, found. Under which i conſider, 
; The improvements thereof by the wit of man, 166, 
; | FE great neceſſity, and excellent uſes, 167. 
. | > Cits pleaſure, and the power of muſic, 170. 
Smelling. In which ſenſe theſe things are remarkable, the 
Noſtrils, always open, ne and endowed with 
muſcles, 174. 
0 Laminae, ſerving for 
A guard againſt noxious things, 175. 
| The ſpreading of the olfactory nerves. 
| L Prodigious uſe of it in all, eſpecially ſome of the irra- 
3 | tionals, 176. 
. | | Taſte. The things moſt remarkable in which ſenſe are, 
3 181 he 
Ms « 4 about the tongue and mouth, with their 
* guar 
[ 1 The papillac, neatly made, 178. 


num, and its membrane, muſcles, 


— — 
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[ Situation thereof to be a centinel to the ſtomach and 
food. 
L Conſene thereof with the other ſenſes, by ſome branches 
of the fifth pair, ibid. 
|. Feeling, 179. 
4 Whoſe organ is the nerves, 180, 
Which is diſperſed through every part of the body, and 
the admirable benefit thereof. 
IT. Reſpiration the grand act of animal life, 181. 
Miniſtring to the circulation of the blood and diaſtole of 
| the heart. 


The parts concerned therein are, 
The larynx, with its great variety of muſcles, etc. for 
reſpiration, and forming the voice, 1686. 
Trachea and epiglottis, exquiſitely contrived and made, 
1 Bronchi and lungs, with their curious arteries, veins, 
and nerves, 187. 
| Ribs, diaphragm, and the * muſcles concerned. 
Its defects in the 
Jing in the womb, 190, 
Amphibious creatures, 194. 
Some animals in winter, 
III. The motion of animals: concerning which I conſider 
" Tranſiently the 
| Muſcles, and their ſtructure, their 0 faſtening to 
0 the joints, motions, etc. 196, 
I Bones, and their curious make. 
e with their form, bandage, and lubrieity. 198. 
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Nerves, and their origin, ramifications, and inofcula- 
tions. | 

More particularly the loco-motive act itſelf, which is 

- Swift or flow, with wings, legs many or few, or none 
at all, according to the various occaſions and ways of * 
animals lives. As particularly in 

ED whoſe food and habitation is near at hand, 


q 


Man and quadrupeds; whoſe occaſions require a lang. 
< er range, and therefore a ſwifter motion. 201. 
| Birds, and inſets, whole food, habitation, and ſafety 
require yet a larger range, aud have. accordingly a 
yet ſwifter motion 9d 4 direct conveyance. 
Geometrically and neatly performed by the niceſt rules, 
| Well provided for by the 


12 equipoiſe of the bady, 203. 

Motive parts being accurately placed with regard to 
the center of the body's gravity, and to undergo 
their duc proportion of weight and exerciſe. 
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| | IV. The place allotted to the ſeveral tribes of animals to llye 


and act in. Concerning which I obſerve, that 
T Their organs are adapted to their place, 204. 
All places habitable are duly ſtocked. 
Various animals have their various places; and the wiſ- 
| dom thereof 205. 
V. The ballance of animals numbers, fo that the world is not 


: { Overſtocked by their increaſe. 


Depopulated by their death. 2 
Which is effected in | 
The ſeveral tribes of animals by a due proportion in the 
Length of their life, 206. 
| Number of their young, in 
— ereatures being many. 
| C Pernicious few. 


3 very remarkable, by the 


Different lengths of his life, 
Soon after the creation, 208. 
9985 the world was more, but not fully peopled, 
ibid. | 
When it was ſufficiently ſtocked, down to the pre- 
I ſent time. ; 
| Due proportions of marriages, births, and burials, 2 17. 
| [ Balance of males and females, 212 
VI. The food of animals. In which the divine manage- 
ment and providence appears, in the, 2179. 
Maintaining ſuch large numbers of all kinds of animals 
on land, in the ſeas, and divers places too unlikely to 
afford ſufficient food. 
Adjuſtment of the quantity of food to the number of de- 
| yourers, ſo that i 


There is not too much, fo as to rot, and annoy the 
= ; world, 218. 


| The moſt uſeful is the moſt plentiful, and eaſieſt 
| propagated, 219. 
Delight which the various tribes of animals have to the 
| © varieties of good, ſo that what is grateful to one, is nau- 
ſcous to another: which is a wiſe means to cauſe 
All creatures to be ſufficiently ſupplicd. 
| All forts of food to be conſumed. 
The world to be kept ſweet and clean by thoſe 
means, 221. 
Peculiar food, that particular places afford to the crea» 
tures reſiding therein, ibid. 
Curious apparatus in all, animals for gathering, and di- 


geſtion of their food, viz the 


— 


| i therein 
Seeing in the dark 


L * 
Mouth, nicely ſhaped for food, etc. In 
Some little and narrow, 227. 
Some, with a large deep inciſfure. 

| | loſes very notable to catch, hold, and devour 
prey; to carry burdens, to bore and build their 

| habitations, ibid. 

Birds as notable, horned in all. In ſome 
Hooked for rapine; climbing, etc. 229. 
Sharp and ſtrong to pierce trees, ete. 
Long and ſlender to gro pe. 

Long and broad to quaffer. 

| Thick and ſharp-edged to huſk grain. 
Compreſſed to raiſe limpets, etc. 

Teeth, which are peculiarly hard, firmly inſerted in 
the jaws, variouſly ſhaped in the ſame and different 
animals, deficient in young creatures, etc. 231. 

Salival . glands, commodiouſly placed for maſtication 
and deglutition, 233. 

Muſcles and tendons, ſerving to maſtication, ſtrong 
and well lodged. 

Gullet, ſized according to the food; with curious fi- 
bres, etc. 234. 

Stomach; 235. 

Which hath a curious mechaniſm of Al tunics, 
glands, nerves, arteries, and veins. 

+ Whole faculty of digeſtion by ſuch ſeeming weak 
| menſtruums is admirable, 
Whole ſie and ſtrength is conformable to the na- 
ture of the food, or occaſions of animals. 
hich is in 
| Tame animals but one. 
Ruminants, birds, etc. more. 

Guts, whoſe tunics, glands, fibres, valves, and peri- 

| ſtaltic motion, deſcrve admiration, 2 38. 

Lacteals, together with the impregnations from the 
pancreas, gall, glands, and ly mphacdudts. 


| Sagacity of all animals in finding ont, and providing 


food. In 


Man leſs remarkable for the ſake of his underſtanding, 240» 


Inferior creatures. la ſuch as are 


Come to mature age, and are able to help themſelves 
by their 
Accurate ſmell, ibid. 
| Natural craft. 
Hunting and groping out of ſight. 
Seeing and ſmelling at great diſtances, 243. 
15 Climbing; the ſtrong tendons and mulcles acting 


Helpleſs. As, 245- 


”= GX 
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| VILL The houſes and habitations of 


EW Abit 
Young creatures. | 
(Man, born the moſt helpleſs of any, the parents rea- 
ſon, hands, and affection ſufficing. 
[rrationals : for whoſe young the Creator hath made a 
ſifficient proviſion, partly by the 


{ Parent animals own 


< 4 Eropſh, and diligence in nurſing and defending 


tem, 245 
=o Sagacity and care in repoſiting their eggs and 
, young, where food and all neceſſaries are to 
ound, 247. 
_ | Ability of the young themſelves to ſhift for, and 
help themſclves, . with the little helps of their 


4 dams, ibid. 


| Creatures deſtitute of food at ſome ſeaſons, or likely to 
Want it, who 

Are able to live long without food, 249. 

Lay up foud before-hand. 


VII. The clothing of animals, which is, 252, | 


suited to the place and occaſions of all. In 
Man it is left to his own reaſon-and art, joined with 
ſufficient materials: which is beſt for him, 
Becauſe he may ſute his clothing to his quality 
| 15 and buſineſs, 256 

For perſpiration and health ſake. 
To exerciſe his art and induſt 
| To excite his diligence iu keeping himſelf ſweet and 


| 


ws | clean. 
[| In being the parent of divers callogs, 257. 
4 '< Irrationals; who are either | 


| Ready furniſhed with proper clothing, 
On the dry land with hair, fleeces, furs, ſhells, 
hard (kins, etc. ibid, 
95 the air with feathers, light, ſtrong, and warm. 
In the waters with ſcales, hard for guard; ſmooth 
i |  - for paſſage; or with ſtrong ſhells to guard ſuch as 
| move more ſlowly, 261. 
Provide for themſelves by their textrine, or architecto- 
nie art. Of which under the next branch. 


Y * 


_ Well garniſhed, being all workman-like, complete, in its 


kind beavtiful, being, 265. 

Adorned with gay, various, and elegant colours. 

If ſordid, yet with exact ſymmetry, and full of curi- 
ous mechaniſm. 


F 


** 
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| | Man, who is abandantly furniſhed with 
| 


ons, 263, 

Materials of all forts to effe his works; 

Irrationals, whoſe marvellous inſtinct is manifeſted by the 
TE of their neſts and habitations for the 


Fs 56 and art to build and garniſh his habitati+ 


| 


Hatching and education of their young, 265. 
1 Guard and defence of themſelves and their young. 
Fabric of their neſts, ſcarce imitable by man, and 
. mean by their contrivance and make, being exactly 
| ſuitably to their occafions, and made by 
ſ Putting only a few ugly ſticks, moſs, dirt, etc, to- 
gether, 268. | : 
Building combs according to the beſt rules of mathe- 
matics. 
| Weaving webs, and making caſes. For which ſer · 
vice the parts of their bodies, and materials afford» 
ed by them, are very conſiderable. 
IN. Animals felf-preſervation. - For which there is always a 
ard in proportion to the dangers and occaſions of their 
| ate. Which is obſervable in | 
Man, whoſe reaſon and art ſupplies the defect of na- 
turab armature. . * ; 
[rrational creatures: who | 
[ As they are on one hand ſufficiently guarded by their 
Shells, horns, claws, ſlings, 276. 
I Changing their colours. 
| Wings, feet, and ſwiftneſs. 
Diving in, and tinging the waters. 
Ejecting juices out of their body. 
4 Accurate ſmell, ſight, and hearing. 
= craft, 280. 
| 


Uncouth noiſe, ugly geſticulations, and horrid 
aſpect. . | 


. Homble ſtink and excrements. 
| So on the other hand can by their ſtrength, faga- 

city, or natural artifices, entrap and captivate 
| what is neceſſary for their food and other occa- 


ſions. 

X. Animals generation, 
Equivocal, is denied, 281. 
Univocal: which of 


Man, is eUTpereag vt, paſſed wholly by. 
Irrational creatures, which is remarkable for their 

ſagacity in chuſing the fitteſt place for their eggs 
and young: where it is obſervable what a 
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emma order they obſerve. 
Neat apparatus their bodies are provided with 
for this purpoſe, 285. 

Natural venom they de with their epgs into 
A vegetables to pervert — and produce balls, 
14 and caſes, 288. | 
| Making uſe of the fitteſt ſeaſons, Aber 

All ſeaſons, ibid. 
| When proviſions are molt plentiful and eaſieſt had. 
] | Due number of young, 289. | 
Diligence and concern for their young, in point of 
| Incubation, 290, 
| Safety and defence, 291. 
| Faculty of nurſing their young, by 
y Suckling them. In which it is obſervable 
75 ſuitable this food is. 


How willingly parted with by all, even the moſt ſa- 
vage. 

What a complete apparatus in all creatures of 
dugs, ctc, 

Putting food in their mouths, with their proper parts 

for catching and conveying food, 291. 

Neither way, but by laying in * before · 
hand, 294. 


— ä — 2 — 
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a. 


Having in the fourth book thus « Uſpatched the decad of things 
| in common to the ſenſitive creatures, I take a view of their 
| particular tribes, viz. " 3% | 
Man; whom I conſider with relation to his 

Soul. 1 which, having curſorily mentioned di- 
| vers things, I inſiſt upon two as ſhewing an eſpecial di- 
| | vine management, the 

5 r genii, or inclinations of men, which is a wiſe 


proviſion for the diſpatch of all the world's affairs, 

and that they may be performed with plcaſure, 299. 
[nventive faculty. In which it is remarkable that 
en compaſs is ſo large, extending to all things of 


uſe, and occaſioning ſo many ſeveral callings. 
Things of greateſt neceſſity and uſe were ſoon and 
eaſily found out; but things leſs uſeful later, and 
dangerous things not yet. Here of divers particu- 
lar inventions, with an exhortation to exerciſe and 
improve our gifts. | 
1 | Body. In which the things particularly remarked upon . 
are the 
1 ( Erc& poſture, 318. 
| .- The moſt convenient for a rational being. 
| Manifeſtly intended, as appears from the ſtructure 
of ſome particular parts mentioned, 321. 
xv Nice ſtructure of the parts miniſtering theteto. 
Equilibration of all the parts, 323. 


Fav 
| Figure and ſhape of man's body molt agreeable to his 
| place and buſineſs, 323. . 
Stature and ſize, which is much the beſt for man's 
| ſtate, 324- 
Structure of the parts, which are 
Without botches and blunders. 
| I Of due ſtrength. , 
Of the beſt form. g 
| Moſt accurately accommodated to their proper uf. 
fices. Ks . . 
| Lodgment of the parts, as the 
Five ſenſes, 333. 
[ Hands. 
Legs and feet. 
Heart. | 
Viſcera. 4 
Several bones and muſcles, etc. 334. 
covering of all with the ſuin. 
Proviſion in man's body to 
Prevent evils by the N 
0 Situation of the eyes. ears, tongue, and hand, ibid. 


Guard afforded all, cſpecially the principal parts. . 
Duplication of ſome parts. | 
Cure of evils by means of 
Proper emunctories, 337. 
N themſelves making diſcharges of things 
more dangerous, 338. ; 
Pain giving warning, and exciting our endcavours, 
{ Conſent of the parts, effected by the nerves, 3 ſample „4 
wherof is given in the 'fifth pair, branched to the 
| eye, car, ete. 
{ Political, ſociable ſtate. For the preſervation and ſecu- 
rity of which the Creator hath taken care by variety 
of mens 
! Faces, 344. 
7 Voices. | 
| Hand-writing. N | 
[ Quadrupeds. © Of which I take no notice, but wherein they | 
differ from man, viz. | : 
- Prone poſture, which is conſiderable for | 
- The parts miniſtering to it, eſpecially the legs and 
| feet, ſized and made in the ſame for 
Strength and flow motion, 35m. 
| | - | Agility and ſwiftneſs. 
| Walking and running. _ 
Walking and ſwimming, 
| Walking and flying. * : 
| Walking and digging. | C ' 
B 


' 


3 
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| | ' Traverſing the plains. 
{ Traverſing i ice, mountaius, ete. 
| lts uſefulneſs to 
Gather food, 353. - 
Catch prey, 
Climb, leap, and ſwim. 
Guard themſclves. 
Carry burdens, till the ground, and other uſes of 
100 
Parts differing from thoſe of man. 
[ Head, wherein I conſider 
[ts ſhape, commonly agreeable to the animal's mo · 
tion, 385. 
The brain, which is 
Leſſer than in man, ibid. 
Placed lower than the cercbellum. 
| The nictitating membrane, 357. 
Carotid arteries, and rete mirabile. 
— Nates. 
pe 
Anſwering to the length of the legs, 358. 
Strengthened by the whit leather. 
Stomach, 360. 
Correſponding to the ſeveral ſpecies. {4 
Suited to their proper food, whether fleſh, gals, etc, 
Heart : its I 
Ventricles in ſome 


Ir only, 361. 


K 5 


Tuo. 
Three, as ſome think. | 
Situation nearer the midſt of the body, than in man. vl 
L Want of the ſeſtening of the pericardium to the if 
| - midriff, 363. 
Nervous kinds. A ſample of which is given in the diffe- 
rent correſpondence between the head and heart of man 
and beaſt, by the means of the nerves, 36s. 
Birds. Concerning which 1 take a view of their 
Body and motion; where I conſider 
The parts concerned in their motion, 369. 
The ſnape of the body, made exactly for Coimmingſ 
in, and paſſing through the air. 
Feathers, which are 


85 exactly made for lightreſs and ſtrength, Wo | 


All well placed i in every part, for the covenay $ 
and motion of the body, * 5 
Preened and dreſſed, 370. 
Wings, which are 
Made of che wy belt materia's, viz. of bone 


s of 


* 
* ctc, ® 
" 
= 


man. 
to the; 


e diffe · 
of man 


7 . — 
imming 


covering 


of bone 


| 
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7 light and ſtrong; Joints exactly opening, ſhat- 
ting, and moving, as the occations of flight 
require; and the pectoral muſeles, of the 
greateſt ſtrength of any in the whole body. 
Placed in the niceſt point of the body of every 
ſpecies, according to the occaſions of flight, 
ſwimming, or diving. | 

Tail, which is well made, and placed to keep the * 
body ſteady, and aſſiſt in its aſcents and de- 
ſcents, 373- 

Legs, and fret, which are made light for flight, 
and incomparably accoutered for their proper oc- 
caſions of 

| Swimming, 374. | 
* Walkin 

Catching prey- d 

IR ooſting. 

Hanging. | 

| | Wading and ſearehing the waters. 

» | Lifting them upon their wings. 

Motion itſelf. | 

Performed by the niceſt laws of mechanics, 
Auſwering every purpoſe and occaſion, 


| Other parts of the body, viz the 


Head, remarkahle for the commodious 
Shape of e itſelf, 376. 
Forms of the bill. 
Site of the eye and car, 
+ Poſition of the brain. 


g Structure of the 


Larynx. 
} Tongue, 
| inner ear. 


| Proviſion by nerves in the bill for taſting and di- 
ltinguiſhing food, 378. 
Stomachs. one to 
Vlacerate and prepare, 38 m. 
Grind and digeſt. * 
Lungs incomparably made for 


om. Of which I take notice of hece things, viz. 
cir | 


Reſpiration, 382. 

Making the body buoyant, 
Neck, which is made 1 

In due proportion to the legs. 
; To ſearch in the waters, and 

To counterpoiſe the body in ſ iht. 


B 2 


L. xxvil ] 


{Migration remarkable for 
C The knowledge birds have of 
; Their times of paſſage, 384. 
The places proper forthem. 
Their accommodation for long flights, by long or 
elſe ſtrong wings. 4 
| Incubatiou, which is conſiderable for 5 
| 1 The egg. and its parts, 387. . = 
+] 4 | Act itſelf; that theſe creatures ſhould betake them- 
ſelves to it, know this to be the way to produce their 
| young, and with delight and patience {it ſuch a due 
| number of days. 
The neglect of it in any, as the oſtrich, and the won- 
* derful proviſion for the young in that caſe, 389. 
| _ Nidification. Of which before. 
: "lakes. Which, although a deſpiſed tribe, doth, in ſome 
"| reſpects, more ſet forth the infinite power and wiſdom of 
{| the Creator, than the larger animals. 
| The things in this tribe remarked upon are their 
Body, 39S. 
| "Shaped, not ſo much for long flights, as for their 
food, and condition of life. 
Built not with bones, but with what ſerves both for 
bones and covering too. 
Eyes, reticulated to ſec all ways at once, 396. 
Antennae, and their uſe, 397, 
Legs and feet made for 


| 
| Creeping, 399. 
| 
4 


« 


Swimming and walking. 
ü Hanging on ſmooth ſurfaces. 


Leaping. 

Digging. 
LSpinniag and weaving webs and caſes. 
Wings, which are 

Nicely diſtended with bones, 401. | 
Some incomparably adorned with feathers and ele- 

gant colours. » 

| Some jointed and ſelded up in their elytra, and di- 
: ſtended again at pleaſure, K. 
| In number either 
{ 


1 with poiſes. 

| Four, without poiſes. 
Surprizing minuteneſs of ſome of thoſe animals them- 
| ſelves, eſpecially of their parts, which are as nume- 

rous and various as in other animal bodies, 403. % 

| | State: which ſits forth a particular concurrence of the 
| divine providence, in the wiſe and careful proviſion that 
7 is made for their 


Tui '-Þ 
[ Security againſt winter, by their 
Subliſting in a different, viz. their nympha or aurelia- 
+ * (tate, 405. 104 
4 Living in torpitude, without any waſte of body or ſpi- 
' Tits, 406. | 
| | Laying up proviſion before-hand. 
| Preſervation of their ſpecies by their 
| Chuſing proper places to lay up their eggs and ſperm, fo 
that the 
\»| | C Eggs may have due incubation, 409. 
1 4 — ſufficient food. 

Care and curioſity in repoſiting their eggs in neat order, 
and with the proper part uppermoſt, 418. | 
| Incomparable art of nidification, by being endowed with 
| Parts proper for, and agreeable to the ſeveral ways of ni- 

; dification, and the materials they uſe in it. 

ArchiteQonic ſagacity to build and weave their cells, or 
to make even nature herſelf their handmaid, 420. 
Reptiles. Which agrecing with other animals in ſomething 
or other before treated of, I conſider only their 
q | f Motion, which is very remarkable, whether we conſider the 
| | Manner of it, as | 
Vermicular, 430. 
Sinuous. 


| 5 4 e | 


| Caterpillar-like. 
| | : | Moltipedous. 
I Parts miniſtring to it. 
[ Poiſon, which ſerves to 
\ Their man's wickedneſs, 434 


Their eaſy capture and maſtery of their prey, 
Their digeſtion. | 
| Watery inhabitants conſiderable for their 
| Great variety, 437. | 
Prodigious multitudes. . 
| Vaſt bulk of ſome, and ſurprizing minuteneſs of others, 438. 
Incomparable contrivance and Itructure of their bodies. 
| Supplics of food. 
Reſpiration. 
$ Adjuſtment of their organs of viſion to their element. 
Poiſe and motion of the body every way, 439. 
| Inſenſitive inhabitants. Among which having mentioned foſſils 
and others, I inſiſt only upon vegetables, and that in a curſory 
manner upon their - 
{ Great variety for the ſeveral uſes of the world, 440. 
Anatomy. 
Leaves, 442» 
Flowers, and their admirable gaiety 
Seed, remarkable for its 
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| Generation. 

i Make. 

| 2 Costainingi in it a complete plant, 444. 

Preſc rvation and fafery in the gems, fruit, earth, etc. 

| We which is provided for by down, wings, fpring- 
caſcs, carried about by birds, town by the husband- 

man, etc. 448. ; 

}| Growing and ſtanding : ſome by 

Bo or own ſtrength, 454. 


* 


{ Remarkable uſe, ejpecially of ſome which ſeem 10 be p 
for the good of | | 
C All places, 456. 

Some particular places, to 

i Heal ſome local diſtempers. 

Supply ſome local wants. 

Practical inferences upon the whole are theſe ſix, * that Sen 
- works 

1. Are great and excellent, 46 8 

2. Ought to be enquired into, with 8 commendation of ſich as 
do fo, 463. 

3. Are manifeſt to all. and therefore athelſm unreaſonable, 46s. 
4. Ovght to excite fear and obedience, 467 

g. Ought to excite thankfulneſs, 468. 

6. Should move us to pay God his due homages and worſhip, par- 
ticularly that of the Lord's day : which is an appointment 

3 molt antient, 472, 


Wiſely contrived for diſpatch of buſineſs, and to prevent car. 


nality. 


Whoſe proper buſineſs is, to ceaſe from worldly, and to fols 
low ſpiritual employments; the chicf of which is the pu- 
_ blic workip of God. 


The help of others, by claſping about, or 7 upon them. 
rovided 


A aA 


=——- 


Die R £5 
MB Y KS: 


Page £ 
A. Survey of the Terraqueous Globe, 


Introduction. 35 
BOOK I. 
Of the out-works of the terraqueous globe; the atmoſ - 
phere, light, and gravity, 38 - 
Chap. I. Of the atmoſphere in general, ibid. 
Chap. II. Of the winds, 4359 
Chap. III. Of the clouds and rain, 35 
Chap. IV. Of light, 61 
Chap. V. Of gravity. 66 
BOOK II. 

Of the terraqueous globe itſelf in general, 72 ö 
Chap. I. Of the figure of the terraqueous globe. | 6 
Chap. II. Of the bulk of the terraqueous globe. : 78 
Chap. III. Of the motions of the terraqueous globe. ibid, 


Chap. IV. Of the place and ſituation of the terraqueous : * 
glabe, in reſpeft of the heavenly bodies. 

Chap. V. Of the diſtribution of the earth and waters, - 

Chap. VI. Of the greet variety and quantity of all things 
upon, and in the terraqueous globe, provided for a 89 
uſes of the world. 


b BOOK III. 
Of the terraqueous globe in particular, more eſpecially 
the earth. 96 
Chap. I. Of the foils and moulds in the earth. 97 
Chap. II. Of the various firata, or beds, abſervable in 
the earth, 2 


B 4 


THE CONTENTS. 


xxxli 
Chap. III. Of the ſubterranecus caverns and vulcauos. Page 103 
Chap. IV. Of the mountains and valleys. 106 
The concluſion. 117 

oK . 

Of animals in general. 120 
Chap. I. Of the five ſenſes in general. 121 
Chap. II. Of the eye. 222 
Chap. III. Of the ſenſe of hearing. 149 
Of ſound. | 166 
Chap. IV. Of the ſenſe of ſmelling. 274 
Chap. V. Of the taſte. r77 
Chap. VI. Of the ſenſe of. feeling. 179 
Chap. VII. Of reſpiration. 18x 
Chap. VIIT. Of the mation of animals. 193 
Chap. IX. Of the place allotted to the ſeveral tribes of 5 


animals. 
Chap. X. Of the balance of animals, or the due propor- 


tion in which the world is flocked with them. 


Chap. II. Of man's body, particularly its poſture. 


Chap. XI. Of the food of animals. 207 
Of animals mouths, a 226 
Of animals ſtomachs. 235 
_ Of animals ſagacity to get food. 240 

Of animals care of their young. 245 
» The concluſith. [0 250 
Chap. XII. Of the clothing of animals. 252 
Chap. XIII. Of the bouſes and habitations of animals, . 263 
Chap. XIV. Of animals ſelf- preſervation. 275 
Chap. XV. Of the generation of animals, 281 
Chap. XVI. The concluſion. 294 

BOOK V. 

A ſurvey of the particular tribes of animals. 297 
A ſurvey of man. ibid. 
Chap. I. Of the foul of man. 298 
Of man's inclinations. 299 
Of man's invention. 301 
318 


3 


55 
THE CONTENTS. 
Chap. III. Of the figure and ſhape of man's body, Page 323 


xxxiii 


Chap. IV. Of the ſtature and ſize of man's body. 324 
Chap. V. Of the firuflure of the parts of man's body, 329 
Chap. VI. Of the placing of the parts of man's body. 333 


Chap. VII. Of the proviſion in man's body againſt evils. 336 
Chap. VIII. Of the conſent between the parts of man's body. 341 
Chap. 1X. Of the variety of mens faces, voices, and hand- $266 


writing. 
wank Xx. The concluſion of the ſurvey of man. 348 
BOOK FVI. 
A ſurvey of quadrupeds. 351 
Chap. I. Of their prone poſture. : ibid. 
Chap. II. Of the heads of quadrupeds, | | 355 
Chap. III. Of the necks of quadrupeds. * 358 
Chap. IV. Of the ſtomachs ef quadrupeds, 360 
Chap. V. Of the hearts of guadrupeds. 361 
Chap. VI. Of the difference between man and quadrupeds p 
in the nervous kind, 995 
Chap. VII. The concluſion. 367 
BOOK VII. 
A ſurvey of birds. 369 
Chap. I. Of the motion of Birds, and the _ 2 "ey 
ing thereto, : n 
Of the wings of birds. 370 
Of the tails of birds, 373 
Of the legs and feet of birds. 374 
Chap. II. Of the head, ſtomach, and other parts of birds. 376 
Chap. IIT. Of the migration of birds, 383 
Chap. IV. Of the incubation of birds. . 387 
Chap. V. The concluſion. 392 


BOOK VIII. 


Of inſects and reptiles. 393 
Chap. I. Of inſets in general. ibid. 
Chap. II. Of the fre and ſtrutture of inſets. 393 


B 5 


xxxiv THE CONTENTS. 


Chap. III. Of the eyes and antennae of inſets. Page 396 
Chap. IV. Of the parts and motion of inſefts. 398 
Chap. V. Of the ſagacity of inſets to ſecure themſelves 5 os 
againſt winter. 
Chap. VI. Of the care of inſets about their young. 4008 
The nidification of inſefis. 430 1 
The concluſion. | | 4 8 J 
BOOK IX. _ WT 
| of reptiles, and the inhabitants of the waters. 429 
Chap. I. Of reptiles. ibid. 
Chap. 11. Of the inhabitants of the waters. 436 
BOOK X. | 
Of vegetables. 440 
_ - The anatomy of vegetables. 441 
The variety and texture of the flowers aud ſeed o f vegetables. 442 
The ſuppert of vegetables. * 453 
Of vegetables peculiarly uſeful. 436 anc 
ver 
BOOK XL, | wo! 
Practical inferences from the foregoing ſurvey. 461 "wg 
Chap. I. That God's works are great and excellent. ibid, 
Chap. II. That God's works cught to be enquired into, 0 
- and that ſuch enquiries are commendadle. : 463 have 
Chap. III. That God's works are manifeſt to all: Ot p iT 
the unreaſonableneſi of infidelity. 2 God 
Chap. IV. That God's works cught to excite us to fear | creat 
and obedience to Gad. 467 i wut 
Chap. V. That God's works cught to excite us to thank- * nif 
fulneſs. 5 + * Nal 
Chap. VI. That we cugbt to pay God all due homage col. 
and werſhip, particularly that of tie Lord's day, | "wy ( 
The coueluſton. 479, 480 ver. 
| os Kirc! 
(c 


G H » 


RED © 


v 
A 


8 U R V 2 


4 OF THE 
ETERRAQUEOUS GLOBE. 


INTRODUCTION. 


N Pfal. cxi. 2. the pſalmiſt aſſerts, that the 
* (a) works of the Lord are great; ſought out 
© of all them that have pleaſure therein,” 

This is true of all God's works, particularly 
of his works of creation: which, when ſought out; 
or as the Hebrew word () ſignificth, when heed- 
fully and deeply pryed into, ſolicitouſly obſerved 
and enquired out, eſpecially when clearly diſco- 
vered to us; in this caſe, I ſay, we. find thoſe 
works of God abundantly to deſerve the plalmilt's 
character of being great and noble; inaſmuch, as 
they are made with the moſt exquiſite art, (c con- 


(a) It is not unlikely that the pſalmiſt might mean, at leaſt 
have an eye to, the works of creation in this text, the word 


God's handy-work, which is manifelity applied to the works of 
creation, aud properly fignificth * faQtum, opus, opificum,” from 
Dy fecit, paravit, aptavit.” And, faith Kircher, Sig- 
* nificat talem aſſectionem, qua aliquid exiltit vel realiter, vel or- 
nate, vel ut non fit in priſtino ſtatu quo fuir.” Concord. p. 2. 
col. 931. 

(% WM Qvaeſivit, perquiũvit, ſſitatus eſt.” Buxtor. in 
ver. Et ſimul importat curam, et folicitudinem.* Conrad. 
Kirch. ib. p. 1. col. 1174. 

(c) * Quod ſi omnes mundi partes ita eonſtĩtu:ge ſant, ut re- 


* que ad uſum meliores potuerint eſſe, neque ad ij cciem i vl- 


TT LY being the fame that in Pfal. xix. x. is tranſlated 
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trived with the utmoſt ſagacity, and ordered with 
- a plain wiſe deſign, and miniſtring to admirable 
ends (a). For which reaſon St. Paul might well 
affirm of thoſe Tana of God, that the invi- 

© ſible things of God, even his eternal power and 
* Godhead, are underſtood by them.“ And indeed 
they are the moſt eaſy, and intelligible demonſtra- 
tions of the being and attributes of God; () eſpe- i 
cially to ſuch as are unacquainted with the ſubtil- I 


chriores ; videamus utrum ea fortuita ſint, an eo ſtatu, quo 
cohaerere nullo modo potuerint, niſi ſenſu moderante divi- 
naque providentia, Si ergo meliora ſunt ca quae natura, quam | 
illa, quae arte perfecta ſunt, nec ars efficit quid ſine ratione ; 
ne natura quidem rationis expers eſt habenda. Qui igiter 
convenit, fignum, aut tabulam pictam cum adſpexeris, ſcire 
adhibitam eſſe artem; cumque procul curſum navigii videris, 7 
non dubitare, quin id ratione atque arte moveatur: aut cum 
ſolarium, etc. mundum autem, qui et has ipfas artes, et ea- 
rum artifices, et cuncta complectatur, conſilii et rationis eſſe 
expertem putare ? quod ſi in Scythiam, aut in Britanniam, 
ſphacram aliquis tulerit hanc, quam nuper familiaris noſter 
effecit Poſidonius, cujus ſingulae converfiones idem effigiunt 
in ſole, etc.——quod efficitur in caclo fingulis diebus et no- 
Qibus ; quis in illa barbarie dubitet, quin ea ſphacra ſit per- 
fea ratione ? hi autem dubitant de mundo, ex quo et ori- 
untur, et fiunt omnia, caſu ne jpſe fit eſſedtus. an ratione, 
an mente divina? et Archimedem arbitrantur plus valuiſſeſ 
in imitandis ſphaerae converſionibus, quam naturam in eff. 
ciendis, praeſertim cum multis partibus ſint illa perfect 
quam hae ſimulata, ſolertius, etc.” Cic. de Nat. I. 5 
e. 34, 3. 

(a) And a little before he ſaith of nature itſelf, * Omnen 
ergo repit naturam ipſe [Deus] etc.” 

(5) * Mundus codex eſt Dei, in quo jugiter legere debemus. 
Bernard. Serm. - | 

* Arbitror nullam gentem, neque hominum ſocietatem, 1 
* pud quos ulla Deorum eft religio, quidquam habere ſacrs 
- ** Eleufiniis aut Samothraciis ſimile; ea tamen obſcure docct 
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ties of reaſoning and argumentation; as the great- 
eſt part of mankind are. 

It may not therefore be unſuitable to the nature 
and deſign of lectures (a) founded by one of the 
greateſt virtuoſos of the laſt age, and inſtituted too 
on purpoſe for the proof of the Chriſtian religion 
againſt atheiſts, and other infidels, to improve 
this occaſion in the demonſtration of the being and 
attributes of an infinitely wiſe and powerful Crea. 
tor, from a curſory ſurvey of the works of creation, 
or, as often called, of nature. R 

Which works belong either to our terraqueous- 
globe, or the heavens. | 

I ſhall begin with our own globe, being neareſt, 
and falling moſt under our ſenſes. Which being 
a ſubject very various and copious, for the more 
methodical and orderly proceeding upon it, I ſhall 
diſtribute 2 works therein, ON 

I. Into ſuch as are not proper] ts, but a 
pendages or out-works of the globes. TY . 

II. The globe itſelf. | 


755 quae profitentor : naturae vero opera in omnibus animantibus 


* ſunt perſpicua.” Galen. de UC. Part. 1. 17. c. 1. 


4 * Philoſophia eſt catechiſmus ad fidem. Cyril, x, contr. 


— 


compreſſing engines, I cloſely (hut up a ſparrow, without forc- 
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Mile out-works of the terraqueous globe; the at- 
| moſphere, light, and gravity. 
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Of the atmoſphere in general. 


THE atmoſphere, or maſs of air, vapours and 


clouds, which ſurrounds our globe, will appear 

to be a matter of deſign, and the infinitely wiſe 

Creator's work, if we conſider its nature and 
make (2), and its uſe to the world (5). 

1. Its nature and make, a maſs of air, of ſubtile 


penetrating matter, fit to pervade other bodies, to 


penetrate into the inmoſt receſſes of nature, to ex- 
eite, animate, and ſpiritualize; and, in ſhort, to 
be the very ſoul of this lower world. A thing 


8 


2. Of greateſt uſe to the world, uſeful to the 
life, the health, the comfort, the pleaſure, and 
buſineſs of the whole globe. It is the air the 
whole animal world breatheth, and liveth by; © 
not only the animals inhabiting the earth (c) * 


(a) Mundi pars eſt aer et quidem neceſ%ria: hic eſt enim 
* qui coclum terramque connectit, etc.” Senec. Nat. Qu. I. 2. 


94. 
(b) Ipſe aer nobiſcum videt, nobiſcum audit, nobiſcum ſo- 


- * nat; nihil enim eorum ſine eo fieri poteſt, ete.“ Cic. de Nat. 


Decor. I. 2. c. 33. 


(e) As the air is of abſolute neceſſity to animal life, ſo it is 
neceſſary that it ſhould be of a due temperament or conſiſtence; 
not fonl, by reaſon that ſuffocateth; not too rare and thin, 


+ becauſe that ſufficeth not: with examples of each of which, I 


ſhall a little entertain the reader. In one of Mr. Hawksbee's 


F 
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ing any air in; and in Jeſs than an hour the bird began 40 
pant, and be concerned; andbin leſs than an hour and half to " 
be ſick, vomit and more out of breath; and in two hours tip 
was nearly expiring. 

Another I put in and compreſſed the air, but the engine 
leaking, I frequently renewed the compreſſure ; ; by which means, 
(although the bird panted a little after the firſt bour) yet af- 
ter fuch frequent compreſſures, and ihmiſſion of freſh air, it 
was very little concerned, - and token out ſeemingly uphurt 
after tbree hours. n 

After this I made two other 3 in compreſſed air; 
with the weight of two Atmoſpheres injected, the engine hold- 
ing tight and well; the one with the great titmouſe, the other 
with a ſparrow, For near an hour they ſeemed but little con- 
cerned; but after that grew fainter, and in two hours time ſick, 
and in three hour's time died. Another thing I took notice 
of, was, that when the birds were ſick, and very reſtleſs, 1 
fancied they were ſomewhat relieved for a ſhort ſpace, with the 
» - motion of the air, cauſed by their fluttering and ſhaking their 

wings, (a thing worth trying in the diving Bell.) I ſhall leave 
the ingenious reader to judge what the cauſe was of both the 
birds living longer in compreſſed, than uncompreſſed air ; whe- 
ther a leſs quantity of air was not ſooner fouled and rendered 
unfit for reſpiration, than a greater. 

From theſe experiments two things are manifeſted; one is, 
that air, in ſome meaſure compreſſed, er rather heavy, is ne- 
ceſſary to animal life: of which by and by. The other, that 
freſh air is alſo neceſſary; for pent up air, when overcharged 
with the vapours emitted out of the animal's body, becomes 
unfit for reſpiration, For which reaſon in the diving-bell, af- 
ter ſome time of ſtay under water, they are forced to come 

. up and take in freſh air, or by ſome ſuch means recruit it. 
But the famons Cornelius Drebell contrived not only a veſſel 
to be rowed under water, but alſo a liquor to be carried in that 
veſſel, that would ſupply the want of freſh air. The veſſel © 
was made for King James I, It carried twelve rowers, beſides _ 
the paſſengers. It was tried in the river of Thames ; and one 
of the perſons that was in that ſubmarine navigation was then 
alive, and told it one, who related the matter to our famous 
founder, the honourable and moſt ingenious Mr. Boyle. As 

to the liquor, Mr. * 2. be diſcovered by a doctor of 
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phyſic; who married Drebell's daughter, that it was uſed from 
time to time, when the air, in the ſubmarine boat, was clog- 
ged by the breath of the company, and thereby made unfit for 
reſpiration ; at which time, by unſtopping a veſſel full of this 
liquor, he could ſpeedily reſtore to the troubled air ſuch a pro- 
portion of vital parts, as would make it again for a good while 
fit for reſpiration. The ſecret of this liquor Drebell would ne- 
ver diſcloſe to above one perſon, who himſelf afſured Mr. Boyle 
what it was. Vide Boyle's Exp. Phyſ. Mech. of the Spring 
of the air, Exp 41. in the digreſſion. This ſtory I have re- 
lated from Mr. Boyle, but at the ſame time much queſtion, 
whether the virtues of the liquor were ſo eſſectual as reported. 
And as too groſs, ſo too rare an air is unfit for reſpiration. 
Not to mention the forced refractions made by the air- pump, in 
the following note; it is found, that even the extraordinary na- 
tural rare fractions, upon the tops of very high hills, much af- 
- Fet reſpiration. An eccleſiaſtical perfon, who had viſited the 
high mountains of Armenia, on which ſome fancy the ark reſt- 
ed, told Mr. Boyle, that whilſt he was on the upper part of 
them, he was forced to fetch his breath oftener than he was 
"wont: and taking notice of it when he came down, the people 
told him, that it was what happened to them when they were 


ſo high above the plane, and that it was a common obſervation 


among them. The like- obſervation the fame eccleſiaſtic made 
upon the top of a mountain in the Cevennes. So a learned 
traveller, and curious perſon, on one of the higheſt ridges of 
the Pyrences, called Pic de Midi, found the air not ſo fit for re- 
ſpiration, as the common air, but he and his company were fain 
to breathe ſhorter and oftener than in the lower air, Vide Phil, 
Tranſat. No. 63. or Lowthorp's Abridg. Vol. 2. p. 226. 
Such another relation the learned Joſeph Acoſta gives of 
himſelf, and his company, that, when they paſſed the high 
mountains of Peru, which they call Periacaca, (to which he 
* * the Alps themſelves feemed to them but as ordinary 
* houſes, in regard of high towers,) he, and his companions, 
* were ſurprized with ſuch extreme pangs of ſtraining and vo- 
* miting, not without caſting up of blood too, and with ſo vio- 
* lent a diſtemper, that he concludes he ſhould undoubtedly 
have died; but that this laſted not above three or four hours, 
* before they came into a more convement and natural tempe- 


* rature of the air,” All which he concludes, proeceded from the 


* 
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air (a), but thoſe of the waters too (5), Without 


too great ſubtilty and delicacy of the air, which is not propor- 
tionable to human reſpiration, which requires a more 0 and 
temperate air. Vide Boyle, ubi ſupra. 

Thus it appears, that an air too ſubtile, rare and light, is un- 
fit for reſpiration : but the cauſe is not the ſubtilty, or too great 
delicacy, as Mr. Boyle thinks, but the too great lightneſs there - 
of, which renders it unable to be a counterbalance, or an an- 
tagoniſt to the heart, and all the muſcles miniſtring to reſpira- 
tion, and the diaſtole of the heart, Of which ſee book 4. 
chap. 7. note 1. 

And as our inability to live in too rare and light an air, may 
diſcourage thoſe vain attempts of flying, and whimſies of paſſing 
to the moon, etc. ſo our being able to bear an heavier ſtate of 
the air is an excellent proviſion for mens occaſions in mines, 
and other great depths of the earth; and thoſe other greater 
preſſures made upon the air, in the diving-bell, when we deſcend 
into great depths of the waters. 

(a) That the inhabitants of the air, birds and inſects, a 
the air as well as man, and other animals, is manifeſt from their 
ſpeedy dying in too feculent, or too much rarified air; of 
which ſee the preceding, and following note a, But yet birds 
and inſets, ſome birds at leaſt, can live in a rarer air than man. 
Thus eagles, kites, herons, and divers other birds, that delight 
in high flights, are not affected with the rarity of the medium, 
as thoſe perſons were in the preceding note.- So inſefts bear 
the air-pump long, as in the following note 3. 

(b) Creatures inhabiting the waters need the air, as well as 
other animals, yea, and freſh air too. The hydrocanthari of 
all ſorts, the nymphac of gnats, and many other water-inſeQts, 
have a ſingular faculty, and an admirable apparatus, to raiſe 
their back-parts to the top of the waters, and take in freſh air. 
It is pretty to ſee, for inſtance, the hydrocanthari come and 
thruſt their tails ont of the water, and take in a bubble of air, 
at the tip of their vaginae and tails, and then nimbly carry it 
down with them into the waters; and, when that is ſpent, or 
fouled, to aſcend again and recruit it. 

So filhes alſo are well known to uſe reſpiration, by paſſing 
the water through their mouths and gills, But carps will live 
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it moſt animals live ſcarce, half a minute (a); and 


out of the water, only in the air; as is manifeſt by the expe- 
riment of their way of fatting them in Holland, and which 
bath been practiſed here in England; viz. they hang them up 
in a cellar, or ſome cool place, in wet moſs in a ſmall net, 

with their heads out, and feed them with white bread ſoaked 
in milk, for many days. This was told me by a perſon ve- 
ry curious, and of great honour and eminence, whoſe word, if 
F had leave to name him, no body would queſtion: and it be- 
ing an inſtance of the reſpiration of fiſhes very ſingular and 
ſomewhat out of the way, I have for the reader's diverſion 
taken notice of it. 

(a) By experiments I made myſelf in the air-pump, in Sep- 
tember and October, 1704, I obſerved that animals whoſe 
hearts have two ventricles, and no foramen ovale, as birds, 
dogs, cats, rats, mice, etc. die in leſs than half a minute, 
counting from the very firſt exſuction; eſpecially in a ſmall 


receiver. 
A mole (which 1 ſuſpected might have born more 24 o- 


ther quadrupeds) died in one minute, without recovery, in a . 


large receiver; and donbtleſs would hardly have ſurvived half 
2 minute in a ſmall receiver. A bat, although wounded, fu- 
 Rained the pump two minutes, and revived upon the re ad- 
miſſion of the air. After that, he remained four minutes and 
a half, and revived. Laſtly, after he had been five minutes, 
he continued gaſping for a time, and after twenty minutes I 
re-admitted the air, but the bat never revived. | 

As for inſets; waſps, bees, hornets, graſhoppers, and lady- 
cows, ſeemed dead in appearance in two minutes, but revived 
in the open air in two or three hours time, noteithlianding 
they had been in vacuo twenty four hours. 

The car-wig, the great ſtaphylinus, the great black lowſy 
beetle, and ſome other inſets would ſeem unconcerned at the 
vacuum a good while, and lie as dead; but revive in the air, 
although ſome had lain ſixteen hours in the exhauſted receiver. 

Snails bear the air-pump prodigiouſly, eſpecially thoſe in 
ſhells ; two of which lay above twenty four hours, and ſeem- 
ed not much aſſected. The ſame ſnails I left in twenty eight 
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others that are the moſt accuſtomed to the want of 
it, live not without it many days. ; 
And not only animals themſelves, but even trees 
and plants, and the whole vegetable race, owe 
their vegetation and life to this uſeful element; as 
will appear when I come to ſpeak of them, and is 
manifeſt from their glory and verdure in a free air, 
and their becoming pale and ſickly, and languiſh» 
ing and dying, when by any means excluded from 
it (a.) FEY 


hours more after a ſecond exhauſtion, and found one of them 
quite dead, but the other revived. T 

Frogs and toads bear the pump long, eſpecially the former. 
A large toad, found in the houſe, died irrecoverably in leſs 
than fix hours. Another toad and frog I put in together, and 
the toad was ſeemingly dead in two hours, but the frog juſt a+ 
live. After they had remained there eleven hours, and ſeem- 
ingly dead, the frog recovered in the open air, only weak, but 
the toad was quite dead. The ſame frog being put in again for 
twenty ſeven hours then quite died. 

The animalcules in pepper-water, remained in vacuo twenty 
four hours. And after they had been expoſed a day or two to 
the open air, I found ſome of them dead, ſome alive. 

(a) That the air is the principal cauſe of the vegetation of 
plants, Borelli proves, in his excellent book, De Mot. Ani- 
mal. vol. 2. prop. 187. And in the next propoſition, he aſſur- 
eth, In plantis quoque peragi aeris reſpirationem quandam im- 
perfectam, a qua earum vita pendet, et conſervatur. But of 
this more, when I come to ſurvey vegetables. „ 

* Some lettice-ſeed being ſown upon ſome earth in the open 
air, and ſome of the fame ſeed, at the ſame time, upon other 
earth in a glaſs-receiver of the pneumatic engine, afterwards 
exhauſted of air: the ſeed expoſed to the air, was grown up 
an inch and half high within eight days; but that in the ex- 
havſted receiver not at all, And air being again admitted in- 
to the ſame emptied receiver, to ſee whether any of ibe ſeed 
would then come up, it was found, that in the ſpace of one 
week, it was grown up to the height of two or three inches? 
Vide Phil. Tranſ. No. 23. Lowth. Abridg. vol. 2. p. 206. 
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Thus uſeful, thus neceſſary, is the air to the life 


of the ated creatures; and no leſs is it to the 


motion and conveyance of many of them. All 
the winged tribes owe their flight and buoyancy 
(a) to it, as ſhall be ſhewn in a proper place: And 
even the watry inhabitants themſelves cannot aſ- 
cend and deſcend into their element well without 


it ahh 


p. 1. c. 3. 


retaining the ſame weight, it will ſink and reſt at the bottom. 
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corporis truncum aere repletum et quaſi extenſum, ipſa ma- 


the air in that bladder being more or leſs compreſſed, ac- 


ſequently increaſing, but not the weight, the fiſh will riſe up- 


\ 


(a) In volucribus pulmones perforati aerem inſpiratum in 
totam ventris cavitatem admittunt. Hujus ratio, ut propter 


gis volatilia evadant, faciliuſque ab acre externo, propter 
intimi penum, ſuſtententur. Equidem piſces, quo levius in 
aquis natent, in 'abdomine veſicas acre inflatas geſtant : pa- 
riter et volueres, propter corporis truncum acre impletum et 
quaſi inflatum, nudo aeri incumbentes, minus gravantur, pro- 
indeque levius et expeditius volant.“ Willis de Anim. Brut. 


(b) * Fiſhes, by reaſon of the bladder of air within PS 
can ſuſtain, or keep themſelves in any depth of water : for 


cording to the depth the fiſh fwims at, takes up more or 
leſs ſpace; and conſequently, the body of the fiſh, part of 


whoſe bulk this bladder is, is greater or leſs according to the al 
ſeveral depths, and yet retains the ſame weight. Now, the L 
rule de inſidentibus humido is, that a body, that is heavier than T 
ſo much water, as is equal in quantity to the bulk of it, will 
fink; a body that'is lighter will ſwim ; a body of equal weight . 
will reſt in any part of the water: By this rule, if the fiſh, in gr: 
the middle region of the water, be of equal weight to the wa- In 
ter, that is, commenſurate to the bulk of it, the fiſh will 4 
reſt there, without any tendency upwards or downwards : ” 
el 


and if the filh be deeper in the water, the bulk of the fiſh 
becoming leſs by the compreſſion of the bladder, and yet 


And on the other ſide, if the fiſh be higher than the middle 
region, the air dilating itſelf, and the bulk of the fiſh*con- 


wards, and reſt at the top of the water. Perhaps, the fiſh 
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But it would be tedious to deſcend too far into 
particulars; to reckon up the many benefits of this 
noble appendage of our globe in many uſeful en- 
gines (a); in many of the functions and. operati- 
ons of nature (5), in the conveyance of ſounds; 


by ſome action can emit air out of its bladder; — and, when 
not enough, take in air,-—and then it will not be wondred, 
that there ſhould be always a fit proportion of air in all fiſhes 
to ſerve their aſe,” etc. Then follows a method of Mr. Boyle's 
to experiment the truth of this. After which, in Mr. Low- 
thorp's abrigement, follow Mr. Ray's obſervations. I think 
* that—hath hit upon the true uſe of the ſwimming-bladders 
in fiſhes, For, 1. It hath been obſerved, that if the ſwim- 
* ming-bladder of any fiſh be pricked or broken, ſuch a fiſh 
finks preſently to the bottom, and can neither ſupport or raiſe 
itſelf up in the water. 2. Flat fiſhes, as ſoles, plaiſe, etc, 
which lie always grovelling at the bottom, have no ſwimming» 
bladders that ever I could find. 3. In moſt fiſhes there is a 
manifeſt channel leading from the gullet—to the ſaid bladder, 
which, without doubt, ſerves for the conveying air thereunto. 
— ln the coat of this bladder is a muſculous power to 
contract it when the fiſh liſts.” See more very curious obſer- 
vations, relating to this matter, of the late great Mr. Ray, as 
alſo of the curious anonymous gentleman, in the ingenious Mr. 
Low thorp's abrigement before cited, p. 845. from Philoſoph. 
Tranſ. No. 114, 115. ' 

(2) Among the engines in which the air is uſeful, pumps 
may be accounted not contemptible ones, and divers other hy- 
draulical engines, which need not to be particularly inſiſted on. 
In theſe the water was imagined to riſe by the power of ſucti- 
on, to avoid a vacuum, and ſuch unintelligible ſtaff; but the 
juſtly famous Mr. Boyle was tbe firſt that ſolved theſe phaeno- 
mena by the weight of the atmoſphere. His ingenious and 
curious obſervations and experiments relating hereto, may be 
ſoen in his little tract, Of the Cauſe of Attraction by suction, 
and divers others of his tracts. 

(b) It would be endleſs to ſpecify the uſes of air in na- 
ture's operations : I ſhall therefore, for a ſample only, name 
its great uſe to the world in conſerving animated bodies, whe- 
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and a thouſand things beſides. And I ſhall but 
juſt mention the admirable uſe of our atmoſphere 
in miniſtring to the enlightening of the world, by 
its reflefting the light of the heavenly bodies to 
us (a); and refracting the ſun- beams to our eye, 


ther endowed with animal or vegetative life, and its contrary 
quality of diſſolving other bodies; by which means many bo- 
dies that would prove nuiſances to the world, are put out of 
the way, by being reduced into their firſt principles, as we ſay, 
and ſo embodied with the earth again. Of its faculty as a 
menſtruum, or its power to diſſolve bodies, I may inſtance in 
cryſtal glaſſes: which, with long keeping, eſpecially if not uſ- 
cd, will in time be reduced to a powder, as I have ſeen; So 
divers minerals, carths, ſtones, foſſil-ſhells, wood, etc. which, 
from Noah's flood, at leaſt for many ages, have lain under 
ground, ſo ſecure from corruption, that, on the contrary, they 
have been thereby made much the ſtronger, have in the open 
air ſoon mouldered away. Of which laſt, Mr. Boyle gives an 
inſtance (from the Diſſertation de admirandis Hungar. Aquis) of 
a great oak, like a huge beam, dug out of a ſalt- mine in Tran- 
filyania, * ſo hard, that it would not eaſily be wrought upon 
* by iron tools, yet, being expoſed to the air out of the mine, 
© it became ſo rotten, that in four days it was eaſy to be brok- 
* en, and crumbled between one's fingers.” Boyle's Suſpic. 
about ſome hidden qualities in the air, p. 28. So the trees 
turned. out of the earth by the breaches at Weſt-Thurrock and 
Dagenham, near me, although probably no other than alder, 
and interred many ages ago in a rotten oazy mould, were ſo 


| exceedingly tough, hard, and ſound at firſt, that 1 could make 


but little impreſſions on them with the ſtrokes of an ax; but 
being expoſed to the air and water ſoon became ſo rotten as to 
be crumbled between the fingers. See my obſervations in 
Philoſ. Tranſact. No 3 35. . | 
(a) * By reflecting the light of the beavenly bodies to us, 
I mean that whiteneſs or lightneſs which is in the air in the 
day-time, cauſed by the rays of light ſtriking upon the par- 
ticles of the atmoſphere, as well as upon the clouds above, and 
the other objects beneath upon the carth. To the ſame cauſe 
alſo we owe the twilight, viz. to the ſun-beams touching the 
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before it ever ſurmounteth our horizon (a); by 
which means the day is protracted throughout the 
whole globe; and the long and diſmal nights 10 


uppermoſt partieles of our 8 which they do baile 
ſun is about eighteen degrees beneath the horizon. And as the 
beams reach more and more of the airy particles, ſo darkneſs 
goes off, and day-light comes on and increaſeth. For an ex- 
emplification.of this, the experiment may ſerve of tranſmitting 
a few-rays of the ſun through a ſmall hole into a dark room: 
by which means the rays which meet with duſt, and other per- 
ticles flying in the air, are rendered viſible; or, which amounts 
to the ſame, thoſe ſwimming ſmall bodies are rendered vilible, 
by their reflecting the light of the ſun- beams to the eye, which, 
without ſuch reflection, would itſelf be inviſible. - 

The azure colour of the ſky Sir Iſaac Newton attributes to 
vapours beginning to condenſe, and that are not able to reflect 
the other colours. V. Optic. I. 2. par. 3. prop. 7. 

(a) By the refractive power of the air, the ſun, and the o- 
ther heavenly bodies ſeem higher than really they are, eſpeci» 
ally near the horizon. What the refractions amount unto, 
what variations they have, and what alterations in time they. 
cauſe, may be briefly ſeen in a little book called, The Artificial 
Clock-maker, chap. 11. 7 
Although this inflective quality of the air be a great incum- 
* brance and confuſion of aſtronomical obſervations;-- yet it is 
* not without ſome conſiderable benefit to navigation; and in- 
* deed in ſome caſes, the benefit thereby obtained is much great- 
er than would, be the benefit of having the ray proceed in an 
exact ſtraight line,” [Then he mentions the benefit hereof to 
the polar parts of the world.] But this by the by (faith he.) 
The great advantage I conſider therein, is the firſt diſcovery 
of land upon the ſea; for by means hereof, the tops of hills 
and lands are raiſed up into the air, ſo as to be diſcoverable 
ſeveral leagues farther off on the ſea than they would be, 
were there no ſuch refraction, which is of great benefit to 
navigation for ſteering their courſe in the night, when they 
approgch near land; and likewiſe for directing them in the 
day-time, much more certainly than the moſt exact celeſtial 
obſervations could do by the help of an nninfleted ray, eſpeci- 


\ 
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heth them; yea, the ſun itſelf riſeth in appear- 
ance (when really it is abſent from them) to the 
great comfort of thoſe forlorn places (a). 
But paſling by all theſe things with only a bare 
mention, and wholly omitting others that might 
have been named, I ſhall only inſiſt upon the excel- 


lent uſe of this noble circumambient companion of 


our globe, in reſpect of two of its meteors, the 
winds, and the clouds and rain (6). 


re. H. 
Of the Winds (c). 


| T O paſs by other conſiderations, whereby T 


might demonſtrate the winds to be the in- 


ally in ſuch places as they have no ſoundings.” [Then he pro- 
poſes a method to find, by theſe means, the diſtance of objects at 
ſea.] V. Dr. Hook's Poſt. Works, Lect. of Nav. p. 466. 

(a) © Cum Belgae in nova Zembla hybernarent, fol illis ap- 


© paruit 16 diebus citius quam revera in horizonte exiſteret, hoc 
* eft, cum adhuc infra horizontem depreſſus eſſet quatuor cirei- 
ter gradibus, et quidem acre ſereno. Var. Geog; c. 19. pro. 22+ 


[Theſe Hollanders] found, that the night in that place 


* ſhortened no leſs than a whole month; which muſt needs be 


* a very great comfort to all ſuch places as live very far towards 
itte north and ſouth poles, where length of night, and want of 
* ſceing the ſun, cannot chuſe but be very tedious and irkſome. 
Hook, ibid. | 
[By means of the refractions] * we found the ſun to riſe twen- 
* ty minutes before it ſhould; and in the evening to remain a- 
bove the horizon twenty minutes, or thereabouts, longer than it 
* ſhould. Cap. James's Jour. in Boyle of cold, tit. 18. p. 190. 
() © Aer in nubes cogitur; humoremque colligen«terram 
-* auget imbribus: tum effluens huc et illuc, ventos efficit, Idem 
* annuas frigorum et calorum facit varietates: idemque et vola- 
tus alitum ſuſtinet, et ſpicitu ductus alit et ſuſtentat auimantes. 
Cic. de Nat. Deor. I. 2. c. 39. 
(e) Ventus eſt aer fluens, is Sencca's definition. Na, Qu. 


* 
* 


ſhortened in the frigid zones, and day ſooner ap- 
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finite Creator's contrivance, I ſhall inſiſt only upon 
their great uſefulneſs to the world. And ſo great 

is their uſe, and of ſuch abſolute neceſſity are they 


1. 5. And as wind is a current of the air, fo that which excites _ 
or alters its currents, may be juſtly ſaid- to be the eauſe of the 
' winds. An zequipoiſe of the atmoſphere produceth a calm; 
but if that aequipoiſe be more or leſs taken off; a ſtream of air, 
or wind, isthereby accordingly produced either ſtronger or weak- 
er, ſwifter or ſlower. And divers things there are that may make 
ſuch alterations in the acquipoiſe or balance of the atmoſphere, 
viz. eruptions of vapours from ſea or land; rarefractions and 
condenſations in one place more than another; the falling of 
rain, preſſure of the clouds, ete. Pliny, I. 2. c. 45. tells us of a 
certain cavern in Dalmatia, called Senta, in quem (ſaith he) 
dejecto levi pondere, quamvis tranquillo die, turbini ſimilis e- 


* mical procella.“ But as to caves it is obſerved, that they oft- | 


en emit wiads, more or leſs. Dr. Connor, taking notice of this 
matter, ſpecifies theſe, * In regno Neapolitano'ex immani Cu- 
* manae Sibyllae antro tenuem ventum effluentem percepi. The 
like he obſerved at the caves at Baia, and in ſome of the mines 
of Germany, and in the large falt- mines of Cracow in Poland. 
Ubi (ſaith he) opifices, et ipſe fodinae dominus Andreas Morſtin, 
* Nob. Polonus, mihi aſſeruerunt, quod tanta aliquando vento- 
rum tempeſtas ex ambagioſis hujus fodinae receſſibus ſurgere ſo- 
* {cbat, quod laborantes foſſores humi proſternebat, nec non por- 
tas et domicilia (quae ſibi in hac fodina artifices extruunt) pe- 
* nitus evertebat.“ Bern. Con. Diſ. Med. Phyſ. p. 33. art. 3. 
And as great caves, ſo great lakes ſometimes ſend forth winds. 


So Gaſſendus ſaith the Lacus Legnius doth, * E quo dum exoritur _ © 


* fumus, nubes haud dubie creanda eſt, quae (it brevi in tempe- . 
* ſtatem ſaeviſſimam exoneranda,' Gaf. Vit, Peir. I. 5. p. 417, 

But the mgſt univerſal and conſtant alterations of the balance 
of the atmoſphere, are from heat and cold. This is manifeſt in 
the general trade-winds, blowing all the year between the tro- 
pics from eaſt to weſt: if the cauſe thereof be, as ſome ingeni-. 
ous men imagine, the ſun's daily progreſs round that part of 5 
the globe, and by his heat rarefying one part of the air, whilſt 
the cooler and heavjer air behind preſſeth aſter. So the ſea and 
land breezcs in note (5) p. 53. And ſo in ou cliwate, the north- 
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to the globe of the atmoſphere, that all the 


world would be poiſoned without thoſe agitations 
thereof. We find how putrid, fetid, and unfit for 


erly and ſoutherly winds (commonly eſteemed the cauſes of 
cold and warm weather) are really the effects of the cold or 
warmth of the atmoſphere : of which I have had ſo many con- 
firmations, that I have no doubt of it. As for inſtance, it is not 
uncommon to ſee a warm ſoutherly wind, ſuddenly changed to 
the north, by the fall of ſnow or hail; to ſee the wind in a 
froſty, cold morning, north, and when the ſun hath well warm- 
ed the earth and air, you may obſerve it to wheel about to- 
wards the ſoutherly quarters; and again to turn northerly or 
eaſterly in the cold evening. It is from hence alſo, that in 


_  thutider-ſhowers the wind and clouds are oftentimes contrary 


to one another, eſpecially if hail falls, the ſultry weather be- 
low directing the wind pne way, and the cold above the clouds 
another way. I took notice, upon March the 10. 1710-12, (and 
divers ſuch like inſtanees I have had before and ſince) that the 
| morning was warm, and what wind ſtirred was weſt-fouth-weſt, 
but the clouds were thick and black (as generally they are 
when ſnow enſues.) A little before noon the wind veered about 
to north by weſt, and ſometimes to other points, the clouds at 
the ſame time flying ſome north by weſt, ſome ſouth-weſt : a- 
bout one of the clock it rained apace, the clouds flying ſome- 
times north-eaſt, then north, and at laſt both wind and clouds 
_ ſettled north by weſt; at which time ſleet fell plentifully, and 
it grew very cold. From all which I obſerve, 1. That although 
our region below was warm, the region of the clouds was cold, 
as the black, ſnowy clouds ſhewed. 2. That the ſtruggle be- 
| tween the warmth of ours, and the cold of the eloudy region, 
| ſtopped the airy currents of both regions. 3. That the fal- 
ling of the ſnow through our warmer air melted into rgin at 
+ firſt; but that it became fleet after the ſuperior cold had con- 
quered the inferior warmth. 4. That, as that cold prevailed 
by degrees, ſo by degrees it wheeled about both the winds 
and clouds from the northwards towards the ſouth. 
| Tppocrates, I. 2. De Vit. Orat. Omnues ventos vel a 
* nive, glacie, vehementi gelu, fluminibus, etc, We ne- 
ceſſe judicat. Bartholin, de uſu Nivis, c. 4. | 
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reſpiration, as well as health and pleaſure, a ſtag- 
nating, confined, pent- up air is. And if the whole 
maſs of air and vapours was always at reſt, and 
without motion, inſtead of refreſning and animat- 
ing, it would ſuffocate, and poifon all the world: 
but the perpetual commotions it receives from the 
gales and ſtorms, keep it pure and healthful (a). 
Neither are thoſe ventilations beneficial only to 
the health, but to the pleaſure alſo of the inhabi - 
tants of the terraqueous globe: witneſs the gales 
which fan us in the heat of ſummer; without. 
which, even in this our temperate zone, men are 


f (a) It is well obſerv:4 in my lord Howard's voyage to 
* Conſtantinople, that at Vienna they have frequent winds, 
* which if they ceaſe long in ſummer, the plague often en- 
* ſues: ſo that it is now grown into a proverb, that if Auſtria be 
not windy, it is ſubject to contagion.” Bohun of Wind, p. 213. 
From ſome ſuch commotions of the air I imagine it is, that 


at Grand Cairo the plague immediately ceaſes, as ſoon as the 


Nile begins to overflow; although Mr. Boyle attributes it to 
nitrous corpuſcles, Determ. Nat. of Effluv. chap. 4. 
* Nulla enim propemodum regio eſt, quae non habet ali- 
* quem flatum ex ſe naſcentem, et circa ſe cadentem.” 

Inter caetera itaque providentiae opera, hoc quoque aliquis, 

* ut dignum admiratione, ſuſpexerit. Non enim ex una cayſa, 
* ventos aut invenit, aut per diverſa diſpoſuit : ſed primum ut 
era non ſinerent pigreſcere, (ed aſſidua vexatione utilem red- 
* derent, vitalemque tracturis. Sen. Nat. Quaeſt. I. f. c. 17, 18. 
All this is more evident, from the cauſe aſſigned to malig- 
nant epidemical diſeaſes, · particularly the plague, ' by my in- 
genious learned friend. Dr. Mead; and that is, an hot and 
moiſt temperament of the air, which is obſerved by Hippocra- 
tes, Galen, and the general hiſtories of epidemieal diſcaſes, to 
attend thoſe diſtempers. Vide Mead of Poyſons, Eſſay g. p. 161. 

But indeed, whether the cauſe be this, or poiſonous, malig- 
riant exhalations or animalcules, as others think; the winds - 
are however very ſalutiferous in ſuch caſes, in cooling the air, 

and diſpetſing and driving away the moiſt or peſtiferous vapours. 
| E | 
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ſcarce able Gab <ul the labours of their calling, 
or not without danger of health and life (a). 
But eſpecially, witneſs the perpetual gales which 
throughout the whole year do fan the torrid zone, 
and make that climate an healthful and pleaſant 


"habitation, which would otherwiſe be ſcarce ha- 


bitable. 


| (a) July 8. 1707. (called, for ſome time after, the hot 


Tucſday) was fo exceſſively hot and ſuffocating, by reaſon 
there was no wind ſtirring, that divers perſons died, or were 
in great danger of death, in their harveſt-work. Particularly 
one who had formerly been my ſervant, a healthy, luſty, 
young man, was killed by-the heat; and ſeveral horſes on 
the road dropped down and died the ſame day. 

In the foregoing notes, having taken notice of ſome things 


relating to heat, although it be ſomewhat out of the way, I 


hope the reader will excuſe me, if I entertain him with ſome 


obſervations I have made about the heat of the air under the 


live, compared with the heat of our bodies. J. Patrick, who, 
as he is yery-accurate in making barometrical and-thermome- 
trical inſtruments, had the curioſity, for the nicer i adjuſting 


his thermometers, to ſend two abroad (under the cate of two 
very ſenſible ingenious men) one to the northern lat. of 87; 


the other to the parts under the equinoctial: in theſe two dif- 
ferent climates, the places were marked where the ſpirits ſtood 
at the ſevereſt cold and greateſt heat. And according to theſe 
obſervations he graduates his thermometers. With his ſtan- 
dard T compared my ſtandard thermometer, from all the de- 
grees of cold. I could make with Sal Armoniac, etc. to the 
greateſt degrees of heat our thermometers would reach to. 

And with the fame thermometer of mine, I experimented the 
greateſt heat of my body, in July, 1709. Firſt in an hot day 
without exereiſe, by putting the ball of my thermometer un- 
der my arm-pits, and other hotteſt parts of my body. By which 
means the ſpirits were raiſed 284 tenths of an inch above 
the ball. After that, in a much hotter day, and indeed nearly 
as hot as any day with us, and after I had heated | myſelf 


_ with ſtrong exereiſe too, as much as I could well bear, I again 
tried the lame experiment, but could not get the ſpirits above 
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To theſe I might add many other great conve- 
niences of the winds in various engines, and va- 
rious buſineſſes. -I might particularly inſiſt upon 
its great uſe to tranſport men to the fartheſt diſtant 
regions of the world (a); and I might particular- 
ly ſpeak of the general and coaſting trade-winds, 
the ſea and land-breezes (); the one ſerving to 


288 tenths; which I thought an inconſiderable difference, for 
ſo ſeemingly a very different heat of my body. But from ſome 
experiments I have made (although I have unfortunately for- 
gotten them) in very cold weather, 1 imagine the heat of an 
healthy body to be always much the ſame in the warmeſt parts 
thereof, both in ſummer and winter. Now between thoſe very 
degrees of 284, and 288, the point of the equatorial heat falleth. 
From which obſervation it appears, that there is pretty nearly 
an equal contemperament of the warmth of our bodies, to that 
of the hotteſt part of the atmoſphere inhabited by us. 

If the proportion of the degrees of heat be deſired from 
the freezing-point, to the winter, ſpring, and ſummer air, 
the heat of man's body, of heated water, melted metals, and 
ſo to actual fire; an account may be met with of it, by my 
moſt ingenious friend, the great Sir Iſaac Newton, in Phil. 
Tranſact. No 270, ö 3: ' 

(a) In hoc providentia ac diſpoſitor ille mundi Deus, acra 
* yentis exercendum dedit, — non ut nos claſſes partem freti 
* occupaturas compleremus milite armato, etc. Dedit illi ven- 
* tos.ad cuſtodiendam coeli terrarumque temperiem, ad evo- 
* candas ſupprimendaſque aquas, ad alendos ſatorum atque ar- 
borum fructus; quos ad maturitatem eum aliis eauſis addu- : 
eit ipſa jactatio, attrahens cibum in ſumma, et ne torpeat, 
promovens. Dedit ventos ad ulteriora noſeenda: fuiſſet enim 
* imperitum animal, et ſine magna experientia rerum homo, ſi | 
* circumſcriberetur natalis ſoli fine, Dedit ventos ut commoda 
* cujuſque regionis fierent communis; non ut legiones equi- 
* temque geſtarent, nec ut pefnicioſa gentibus arma tranſye- 
* herent.” Seneca, ibid. u 9 4 5. te 

(b) * Sea-breezes commonly riſe in the morning about nine 
* o'clock. —— They firſt approach the ſhore gently, as if they 
* were afraid to come near it. It comes in a fine, ſmall, 
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carry the mariner in long voyages from eaſt to 
weſt ; the other ſerving to waft him to particular 


5 places - the one ſerving to carry him into his har- 


r, the other to bring him out. But I ſhould 
g0 too far to take notice of all particulars (a) 2 
Leaving therefore the winds, 1 nn in the 
next place, to clouds and rain. | 


black curl upon the water, whereas all the ſea dams it 
and the ſhore, not yet reached by it, is as ſmooth and even 
ds glaſs in compariſon. In half an hour's time after it bas 
reached the ſhore, it fans pretty briſkly, and ſo increaſeth 
18 * gradually till twelve o' clock; then it is commonly the 
; * ſtrongeſt, and laſts fo till two or three, a very briſk gale.— 
After three it begins to die away again, and gradually with- 
« draws its force till all is ſpent ; and about five o/ clock — it 
is lulled aſtcep, and comes no more till next morning. 

And as the ſea- breezes do blow in the day, and reſt in 
* the' night; ſo on the contrary {the land-breezes] blows in 
* the night, and reſt in the day, alternately ſucceeding each 
other. They ſpring up between fix and twelve at nigbt, 
and laſt till fix, eight, or ten, in the morning.” Dampier's 
Diſcourſe of Winds,” ' chap. 4+ \ 

(a) One thing more I believe ſome of my friends will ex- 
pect from me is, that I ſhew tbe reſult of compariug my own 
| obſervations of the winds, with others they know I have 
from Ireland, Switzerland, Italy, France, New-England, and 
ſome of our parts in England. But the obſervations being, 
ſome of them, but of one year, and moſt of the reſt of but 
a few years, I have not been able to determine any great mat- 
ters. The chief of what I have obſerved is, that the winds in 
all theſe places ſeldom agree; but when they moſt certainly do 
ſo, it is commonly when the winds are ſtrong, and of long con- 
tinuance in the ſame quarter: and more, I think, in the norther- 

Iy and eaſtetly, than other points. Alſo, a ſtrong wind in one 
place, is oftentimes a weak one in another place, or moderate, 
according as places have been nearer or farther diſtant. v. Phil. 
- Tranf. Ne 297, and 32r. But to give a good and tolerable ac- 
- count of this, or any other of the weather, it is neceſſary to have 
£00d hiſtorics thereaf from * parts; which, as * we have 


- 
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| T* clouds and rain (a) we ſhall find to be no 


leſs uſeful meteors than the laſt mentioned; 
as ismanifeſt inthe refreſhing pleaſantſhades which 


but few of, and they imperfect, for want of longer and ſuffi- 
cient obſervations. 

() Clouds and rain are made of vapours raiſed from wa- 
ter, or moiſture only. So that I utterly exclude the notion of 
dry, terrene exhalations, or fumes, talked much of by moſt 


philoſophers; fumes being really no other than the humid parts 


of bodies reſpeQively dry. | 

Theſe vapours are demonſtratively no other than ſmall 
bubbles, or veſiculae, detached from the waters by the power of 
the ſolar, or ſubterraneous heat, or both. Of which, ſee book 2. 


. chap. $. note (a) page 83. And being lighter. than the atmoſ- 


phere, are buoyed up thereby, until they become of an equal 
weight therewith, in ſome of its regions aloft in the air, or near- 
er the earth; in which thoſe vapours are formed into clouds, 


rain, ſnow, hail, lightning, dew, miſts, and other meteors. 


In this formation of meteors the grand agent is cold, which 
commonly, if not always, occupies the ſuperior regions of the 
air; as is manifeſt from thoſe mountains which exalt their lofty 
tops into the upper and * regions, and are always cover- 
ed with ſnow and ice. | 

This cold, if it approaches near the earth, preſently precipi- 
tates the vapours, either in dews; or if the vapours more copi- 
ouſly aſcend, and ſoon meet the cold, they are then conden- 


fed into miſſing, or elſe into ſhowers of ſmall rain, falling in 


numerous, thick, ſmall drops; but if thoſe yapours arc not only 
copious, but alſo as heavy as our lower air itſelf (by means 
their bladders are thick and fuller of water) in this caſe they 
become viſible, ſwim but a little height above the earth, and 
make what we call a miſt or fog. But if they are a degree 
lighter, ſo as to mount higher, but not any, great height, as 
alſo meet not with cold enough to condenſe them, nor wind 
to diſſipate them, they then form an heavy, thick, dark fky, 
laſting oftentimes for ſeveral weeks without either ſun or rain. 
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the clouds afford, and the fertile dews and ſhowers 
which they pour down on the trees and plants, which 
would languiſh and die with perpetual drought, but 
are hereby made verdant and flouriſhing, gay and 


And in this caſe, I have ſcarce ever known it to rain, till it hath 
been firſt fair, and then foul. And Mr. Clarke, an ingenious 
elergyman of Norfolk; who in his life-time, lang before me, 
took notice of it, and kept a-regiiter of the weather for thirty 
years, which his learned grandſon, Dr. Samuel Clarke, put in- 
to my hands, he (I ſay) faith, he ſcarce ever obſerved the rule 
to fail in all that time; only he adds, If the wind be in ſome 
of the caſterly points.” But 1 have obſerved the ſame to 
happen, be the wind where it will. And from what hath been 
ſaid, the caſe is eaſily accounted for, viz. whilſt the vapours 
remain in the ſame ſtate, the weather doth ſo too. And ſuck 
weather is generally attended with moderate warmth, and with 
little or no wind to diſturb the vapours, and an heavy atmoſ- 
phere to ſupport them, the barometer being commonly high 
then. But when the cold approacheth, and by condenſing 
drives the vapours into clouds or drops, then is way made for 
the ſun-beams, till the ſame vapours, being by further con- 
denſation formed into rain, fall down in drops. A 
The cold's approaching the vapours, and conſequently the 
alteration of ſich dark weather, I have before-hand perceived, 
by ſome few ſmall drops of rain, hail, or ſnow, now and then 
falling, before any alteration hath been in the weather; which 
I take to be from the cold meeting ſome of the ſtraggling va- 
pours, or the uppermoſt of them, and condenſing them into 
drops, before it arrives unto, and exerts itſclf upon the main 
body of vapours below. | 
I bave more largely than ordinary inſiſted upon this part 
of the weather, partly as being ſomewhat out of the way; 
but ehiefly, becauſe it gives light to many other phaenomena 
of the weather. Particularly we may hence diſcover the ori- 
ginal of clouds, rain, hail, and fnow ; that they are vapours 
n ried aloft by the gravity of the air, which meeting together 
ſo as to make a fog above, they thereby form a cloud. If the 
cold condenſeth them into drops, they then fall in rain, if the 
cold be not intenſe enough to freeze them: but if the cold 
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ornamental; ſo that ( as the pſalmiſt faith, Pſalm 
Ixv. 12, 13.) The little hills rejoice an every ſide, 

and the valleys ſhout for joy, they alſs ſing. | 
freezeth them in the clouds, or in their fall through the air, 
they then becorae hail or ſnow. 

As to lightning, and other enkindled vapours, F need ſay 
little in this place, and ſhall therefore only obſerve, that they 
owe allo their riſe to vapours; but ſuch vapours as are detach- 
ed from mineral juices, or at leaſt that are mingled with ems 
and are fired by fermentation. 

Another phacnomenon reſolvable fromwhat hath. been ſaid is, 
why a cold is always a wet ſummer, viz. becauſe the vapours 
rifing plentifully then, are by the cold ſoon collected into rain, 
A remarkable inſtance of this we had in the fammer of 1708, 
part of which, eſpecially about the folſtice, was much colder than 4 
uſually. On June 22. it was fo cold, that my thermometer was 
near the point of hoar froſt; and in ſome places I Heard there 

was am hoar froſt; and during all the cool weather of that month, 
we had frequent and large rains, ſo that the whole month's rain 
amounted to above two inches depth, which is a large quantity 
for Upminſter, even in the wetteſt months. And not only with 
us at Upminſter, but in other places, particularly at Zurich in 
Switzerland, they ſeem to have had as unſeaſonable cold and wet 
as we. Fuit hie menſis—practer modum humidus, et magno qui- 
* dem vegetabilibus hominibuſque' damno. Multum computroit 
foenum, ' ete. complains the induſtrious and learned D. J. J. 
Scheuchzer:: of which, and other particulars, . have oy 92 
large account in Phil. Tranſ. Ne gar. 

In which tranſuction I have obſerved further, that about ihe 
equinoxes we, at Upminſter at leaſt, have oftentimes more rain 
than at other ſeaſons, The reaſon of which is manife{t from- 
what hath been faid, viz. in ſpring, when the earth and waters 
are looſed from the brumal conſtipations, the vapours ariſe im 
great plenty: and the like they do in autumn, when the fimmes 
heats, that both diſſipated them, and warmed the ſuperior re- 
gions, are abated; and then the cold of the fuperior regions 
meeting them, condenſeth them into ſhowers, more plentifully 
than at other ſeafons, when either the vapours are fewer; ovihe 

cold that is to condenſe them is les. 

The manner how vapours are precipitated by the r | 
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And if to theſe uſes; we ſhould add the ori- 
gine of fountains and rivers to vapours and the 


duced into drops, I conceive to be thus: vapours being, as I 
ſaid, no other than inflated veſiculae of water; when they meet 
with a colder air than what is contained in them, the contain- 
ed air is reduced into a leſs ſpace, and the watery ſhell or cafe 
rendered thicker by that means, ſo as to become heavier than the 
air, by which. they are buoyed up, and conſequently muſt needs 
fall down. Alſo many of thoſe thickened veliculac run into 
one, and ſo form drops, greater or ſmaller, enn to the 
quantity of yapours collected together. | 
As to the rain of different places, I have in ſome of our tran 
actions aſſigned the quantities; particularly i in the laſt cited 
tranſaction, I have aſſigned theſe, viz. the depth of the rain one 
year with another, in Engliſh meaſure, if it was to ſtagnate on 
the earth, would amount unto, at Townly in Lancaſhire, 42 
inches and a half; at Upminſter in Eſſex 19 inches and a quar · 
ter; at Zurich in Switzerland 32 inches and a quarter; at Piſa in 
Italy 43 inches and a quarter; at Paris in France 19 inches; 
and at Liſle in Flanders 24 inches. 
It would be endleſs to reckon up the bloody and other pro- 
digious rains taken notice of by hiſtorians, and other authors, 
as praeternatural and ominons accidents; but if itrifly pried in- 
to, will be found owing to natural cauſes: of which, for the 
reader's ſatisfaction, I will give an inſtance or two. A bloody 
rain was imagined to have fallen in France, which put the codn- 
try people i into ſo great a fright, that they left their work in the 
fields, and in great haſte fiew to the neighbouring houſes. Pei- 
| reſk, then in the neighbourhood, ſtrictly inquiring into the 
- cauſe, found it to be only red drops coming from a ſort of but- 
. terfly that flew aboyt in great numbers at that time, as he con- 
| cluded from ſeeing ſuch red drops come from them; and be- 
cauſe theſe drops were laid, Non ſupra acdificia, non in deve- 
is lapidum ſuperficiebus, uti debuerat contingere, ſi e coelo 
ſanguine pluiſſet; fed in ſubcayis potius et in foraminibus — 
* Acceflit, quod parictes is tingebantur, non quia in mediis op- 
1 8 3 ſed qui agrorum vicini erant, neque ſecundum partes e- 


54s « Fees, {ed ad maine ſolum altitudinem. quantum voli- 
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rains, as ſome of the moſt eminent modern philoſo- 


So Dr. Merret faith alſo, * Pluvia ſanguinis quam certiſſime 
* conſtat eſſe tantum inſectorum excrementa; pluvia tritici nihil 
* aliud eſſe quam hederae bacciferac grana a ſturnis devorata ex- 
* cretaque comparanti liquĩdiſſime patet. Pinax rerum, ete. p. 220. 
The curious Wormius tells of the raining of brimſtone, An. 
1646. Maij 16. Hic Hafniae cum ingenti pluvia tota urbs, 
* omneſque ita inundarentur plateae, ut greſſus hominum im- 
pediret, ſulphureoque odore aerem inficeret, dilapſis aliquantu- 
lum aquis, quibuſdam in locis colligere licuit ſulphureum . 
* yerem, cujus portionem ſervo, colore, odore, et aliis verum 
* ſulphur ferentem.” Muſ. Worm. I. 1. e. 17. ſect. x. 
Together with the rain we might take notice of other mete- 
ors, particularly ſnow; which although an irkſome gueſt, yet 
hath its great uſes, if all be true that the famous T. mn 
faith of it, who wrote a book de Nivis Uſa Medico. In which 
he ſhews of what great uſe ſnow is in fructifying the earth. prẽ- 
ſerving from the plague, curing fevers, cholicks, head-aches, 
tooth-aches, ſore - eyes, pluriſies (for which uſe, he faith, his coun- 
try-women of Denmark keep ſnow-water gathered in March) 
alſo in prolonging life (of which he inſtanceth in the Alpin in- 
habitants, that live to a great age) and preſerving dead bodies ; 
inſtances of which he gives in perſons buried under the ſnow in 
paſſing the Alps, which are found uncorrupted in the ſummer, 
when the ſnow is melted; which fad ſpectacle he himſelf was an 
eye-witneſs of. And at Spitzberg in Greenland, dead bodies re- 
main entire and uncorrupted for thirty years. And laſtly, con- 
cerning ſuch as are ſo preſerved when lain, he faith they remain 


n tbe ſame poſture and figure: of which he gives this odd exam- 


ple. Vifum id extra urbem noſtram ¶ Hafniam] quum, 11 Feb 
* 1659. oppugnantes hoſtes repellerentur, magriaque ſtrage oc- - 
eumberent; alii enim rigidi iratum vuſtum oſtendebant, ali o- 
eulos elatos; alii ore diducto ringentes, alii brachiis extenfis gla- 
dium minari,alitalio ſitu proſtrati jacebant.” Bar.deufuniv.c.1z. 
But although ſnow be attended with the eſſects here named, 
and others ſpecified by the learned Bartholin; yet this is not to 
de attributed to any peculiar virtue in the ſnow, but fome other 
cauſe. Thus when it is ſaid to fraftify the earth, it doth fo by 
guarding the corn or other vegetables againſt "= intenſer cold 
cs Bs 1 
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ing to call her maſter, found them all in their digging poſtures, 
| bur dead. This being noiſed abroad, brought in not only the | 


- * cito quodam vultu, ſedebat, inclinato in palmam manus geni- 


- * vatac foveac defixis i in terram oculis alvum exonerabat; om- 
- * nes in neturali ſitu, carneae tanquam ſtatuae rigidi, apertis ocu- 


| could be cold enough to do all this at Paris, and in a cellar too. 
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phers (a) have done, we ſhould have another in- 
' ſtance of the great uſe and benefit of that meteor. 


of the air, eſpecially the cold piercing winds ; which the buſ- 
dandmen obſcrve to be the moſt injurious to their corn of all 
weathers. So for conſerving dead bodies, it doth it by conſtipat- 
ing ſuch bodies, and preventing all ſuch fermentations or inter- 
nal conflicts of their particles, as would produce corruption. 

Such an example as the preceding is ſaid to have happened 
ſome years ago at Paris, in digging in a cellar for ſappoſed hid- 
den treaſure; in which, after digging ſome hours, the maid go- 


people, but magiſtrates alſo, who found them accordingly ; * Ille 
* qui ligone terram eſſoderat, et ſocius qui palla eſſoſſam terram 
* removerat, ambo pedibus ſtabant, quaſi ſuo quiſque operi afhxus 
* incubuiſſct; uxor unius quaſi ab opere defeſſa in ſcamno, ſoli- 


bus innitentis capite; puerulus laxatis braccis in margine exca- 


lis ct vultu vitam quaſi reſpirante, exanimes ſtabant. . 
Conner, Diſſert. Med. Phyſ. p. 15. 
The doctor attributes all this to cold, but I ſcarce think there 


But his following ſtorics are not improbable, of men and cattle 
Killed with cold, that remained in the very ſame poſture in 
which" they died; of which he gives, from a Spaniſh captain, 
this inſtance, that happened two years before, of a ſoldier who 
unfortunately ſtraggled from his company that were foraging, 
and was killed with the cold, but was thought to have fallen 
into the enemies hands. But ſoon after their return to their 
quarters, they ſaw their comrade returning, fitting on horſeback; 
aud coming to congratulate him, found him dead, and that he 
had been brought thither in the ſame poſture on horſeback, not- 
withſtanding the jolting of the horſe. Ib. p. 8. 
(a), Of this opinion was my late moſt ingenious and learned 
friend. Mr. Ray, whoſe reaſons ſee in his Phyſico-Theog, Diſ- 
courſes, Diſc. 2. ch. 2. p. 89, etc. So allo my no lefs learn- 
ed and ingenious friends, Dr. Halley, and the late Dr. Hook; 
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And now, if we reflect upon this neceſſary appen- 
dage of the terraqueous globe, the atmoſpbere; and 
conſider the abſolute neceſſity thereof to many uſes 
of our globe, and its great convenience to the whole: 
and in a word, that it anſwereth all the ends and pur- 
poſes that we can ſuppoſe there can be for ſuch an ap- 
pendage: who can but own this to be the contrivance, 
the work of the great Creator? who would ever fay 
or imagine ſuch a body, ſo different from the globe it 
ſerves, could be made by chance, or be adapted ſo ex- 
actly to all thoſe forementioned grand ends, by any 
other efficient than by the power and wiſdom of the 
infinite God ! who would not rather, from ſo noble a 
work, readily acknowledge the workman, (a) and as 
eaſily conclude the atmoſphere to be made by God, 
as an inſtrument wrought by its power, any pneu- 
matic engine, to be contrived and made by man! 


C H A-P. . 
Of LicnT. 


H Us much for the firſt thing miniſtring to the 
terraqueous globe, the atmoſphere and irs me- 
teors; the next appendage is Li6aT- (b)Concern- 


many of the French virtuoſos alſo, and divers other very con- 
ſiderable men before them, too many to be ſpecified here, 

(a) An Polycletum quidem admirabimur propter partium ſtatuae 
* —convenientiam ac proportionem ? Naturam autem non modo 
non laudabimus, ſed omni etiam arte privabimus, quae partium 
* proportionem non ſolum extrinſecus more ſtatuariorum, ſed in 
* profundo etiam ſervavit? Nonne et Polycletus ipſe naturae eſt 
* imitator, in quibus ſaltem eam potuit imitari? Potuit autem in 
* folis cxternis partibus in quibus artem eonſiderayit. With much 
more to the like purpoſe. Galen de Uſ. Part: I. 17. c. 1, 

(b) It is not worth while to enumerate the opinions of the 

Ariſtotelians, Carteſians, and others, about the nature of light : 
Ariſtotle making it a quality; Cartes a pulſion, or motion of the 
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ing which, I have in my ſurvey of the heavens (a) 
ſhewed what admirable contrivances the infinitely 
. wiſe Creator hath for the affording this noble, glori- 
-ous, and comfortable benefit to other globes, as well 
as ours; the proviſion he hath made by moons, as 
well as by the ſun, for the communication of it. 
And now let us 'briefly conſider the great neceſſi- 
and uſe thereof to all our animal world. And this 
we ſhall find to be little leſs than the very life and 
pleaſure of all thoſe creatures. For what benefit 
would life be of, what pleaſure, what comfort would 
it be for us to live in perpetual darkneſs? How could 
we provide ourſelves with food and neceffaries? How 
could we go about the leaſt buſineſs, correſpond with 


one another, or be of any uſe in the world, or any ' 
creatures be the ſame to us, without light; and thoſe p 
admirable organs of the body, which the great Creator 0 
hath adapted to the perception of that great benefit? i 
But now by the help of this admirable, this firſt- 
made (), becauſe moſt neceſſary, creature of God; 0 
by this, I ſay, all the animal world is enabled to go x 
here and there, as their occaſions call; they can n 
| tranſact their bulineſs by day, and refreſh and recruit 
globules of the ſecond FILES Vide Cartes Prin. p-. 3. ſect. 
35. etc; But, with the moderns, I take light to conſiſt of mate · 7 
ꝛial particles, propagated from the ſin, and other luminous bo- 5 
dies, not inſtantaneouſiy, but in time, according to the notes ; g 


following in this chapter. But not to inſiſt upon other argu- 
ments for the proof of it, our noble founder hath proved the 
materiality of light and heat, from actual experiments on ſilver, 
copper, tin, lead, ſpelter, iron, tutenage, and other bodies, ex- 
poſed (both naked and cloſely ſhut up) to the fire: all which 
were conſtantly found to receive an increment of weight. I 
-wiſh he could have met with a favourable ſeaſon to have tried 
his experiments with the ſun-beams as he intended. Vide 
Boyle's Exp. to make fire and flame ponderable. 
(a) Aſtro-Theol. book 7. 
(3) * And God ſaid, Let there be light, and there was light. 
Gen. i. 3. 
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themſelves by night, with reſt and fleep. They can, 
with admiration and pleaſure, behold the glorious 
works of God; they can view the glories of the hea- 
vens, and fee the beauties of the flowry fields, the 
gay attire of the feathered tribe, the exquiſite gar. 
niture of many quadrupeds, inſects and other crea- 
tures; they can take in the delightſome landſkips of 
divers countries and places; they can with admira- 
tion ſee the great Creator's wonderful art and contri- 
vance in the parts of animals and vegetables: and, 
in a word, behold the harmony of this lower world, 
and of the globes above, and ſurvey God's exqui- 
ſite workmanſhip in every creature. | 

To all which I might add the improvements 
which the ſagacity of men hath made of this noble 
creature of God, by the refractions and reflections 
of glaſſes. But it would be endleſs to enumerate all 
its particular uſes and benefits to our world. 

But before I leave this point, thereare two things 
concerning light, which will deſerve an eſpecial 
remark; and that is, its ſwift and almoſt inſtanta- 
neous motion, and its vaſt expanſion. 

1. It is a very great act of the providence of God, 
that ſo great a benefit as light is, is not long in its 
paſſage from place to place. For, was the motion 
thereof no ſwifter than the motion of the ſwifteſt - 
bodies on earth, ſuch as of a bullet out of a great 
gun; or even of a [ound (a), which is the ſwifteſt 


(a) It may not be ungrateful to the curious, to take no- 
tice of the velocity of theſe two things. 
According to the obſervations of Merſennus, a bullet ſhot out 
of a great gun, flies ga fathom in a ſecond of time, (Vide Mer. 
Baliſt.) which is equal to 589 Engliſh feet and a half; and ac- 
cording to the computation of Mr. Huygens, it would be 25 
- years in paſſing from the earth to the ſun. But according to my 

own obſervations made with one of her late majeſty's ſakers, 
and a very accurate pendulum-chropometer, a bullet at its firſt 
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motion we have next to light, in this caſe light would 
take up its progreſs from the fun to us, above thirty 
two years, at the rate of the fir{t; and above ſeven- 
- teen years, at the rate of the latter motion. | 
The inconveniencies of which would be, its ener- 
and vigour would be greatly cooled and abated; 


its rays would beleſs penetrant; and darkneſs would 


with greater difficulty and much ſluggiſtineſs, be diſ- 
ſipated, eſpecially by the fainter lights of our ſublu- 


nary, luminous bodies. But paſſing with ſuch prodi- 


gious velocity, with nearly the inſtantaneous ſwift- 
neſs of almoſt two hundred thouſand Engliſh miles in 
one ſecond of time (a), or, which is the ſame thing, 


diſcharge, flies 510 yards in five half ſeconds, which is a mile in 
a little above x 7 half ſeconds. And allowing the ſun's diſtance to 
be, as in the next note, a bullet would be 32 years and a half in 
fiying, with its utmoſt velocity, to the ſun. 1 49 
As to the velocity of ſounds, ſee book iv. chap. 3. note (a) 
p- x69. according to which rate there mentioned, a ſound would 
be near 17 years and a half in flying as far as the diſtance is 
from the earth to the ſun. Confer here the experiments of the 
Acad. del Ciment p. 140, etc. | 
(a) Mr. Romer's ingenious hypotheſis about the velocity of 
light, hath been eſtabliſhed by the Royal Academy, and in the 
Obſervatory, for eight years, as our Phil. Tranſ. Ne 136, ob- 
ferve from. the Jour. des Scavans; 'our molt eminent aſtronomers 
alſo in England admit it: but Dr. Hook thinks, with monſieur 
Cartes, the motion of light inſtantaneous, Hook's Poſt. Works. 
p- 77- And this he endeavours to explain, p. 139, etc. 

What Mr. Romer's hypotheſis is, may be ſren in the Phil. 
Tranf before cited: and alſo in the before-mentioned Sir Iſaac 
Newton's Optics: Light is propagated from luminous bodies 
in time, and ſpends; about ſeven or eight minutes of an hour 
* in paſſing from the ſun to the earth: Fhis was · firſt obſerved by 
* Romer, and then by others, by means oſ the eclipſes of the ſa- 
* tellitcs of Jupiter. For theſe eclipſes, ben the earth is between 
the Sun and Jupiter, happen about ſeven or eight minutes ſoon- 
er chan they ought to do by the tables; and when the Earih is 
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being but about ſeven or eight minutes of an hour 
in coming from the ſun to us, therefore with all ſe- 
curity and ſpeed, we receive the kindly effects and 
influences of that noble and uſeful creature of God, 

2. Another thing of great conſideration about 
light is, its vaſt expanſion, irs almolt incomprehen- =# 
ſible, and inconceivable extenſton, which, as a late 
ingenious author faith (2), Is as boundleſs and un- 

< ]imited as the univerſe itſelf, or the expanſum of 
call material beings: the vaſtneſs of which is fo 

© preat, that it exceeds the comprehenſton of man's 

© underſtanding. Inſomuch, that very many have 

© aſſerted it abſolutely infinite, and without any li- 

© mits or bounds.” | | 

And that this noble creature of God is of this ex- 
tent 4), is manifeſt from our ſeeing ſome of the 
fartheſt diſtant objects, the heavenly bodies, ſome 


beyond the Sun, they happen about ſeven or eight minutes later 
than they ought to do: the reaſon being, that the light of the ſa- 
* tellites hath farther to goin the latter caſe than in the former, 
by the diameter of the carth's orbit.” New Op. I. 2. par. 3. pro. 11. 
Now, foraſmuch as the diſtance between the ſun and the carth 
(according to the computations in my Aſtro- The. b. i. e. 3. n. .) is 
86,051,398 Engliſh miles; therefore, at the rate of 7 minutes 
and a half, or 450 ſeconds, in paſſing from the fun, light will 
be found to fly above 191,225 miles in one ſecond of time, 
(a) Dr. Hook's Poſthumous Works, Le&. of Light, p. 56. 
(5) For the proof of this vaſt extent of light, I ſhall take the 
computation of the ſame great man, p. 77. If, faith he, we 
* conſider firſt, the vaſt diſtance between us and the ſan, which 
from the beſt and lateſt obſervations in aſtronomy, is judged 
to be about 30,890 diameters of the earth, each of which is 
about 5,925 Engliſh miles; therefore the ſun's diſtance is 
* 79,250,900 miles; and if we conſider, that, according to the 
* obſervations, which I publiſhed to prove the motion of the 
© earth,” [which were obſcrvations of the parallax of ſome of tie 
fixed ſtars in the head of Draco, made in 1699] the whole di- 
* amcter of the orb, viz. 20, ooo, made the ſub:coſe of but one 


-. 
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- with our naked eye, ſome with the help of optical in- 
ſtruments, and others in all probability farther and 
farther, with better and better inſtruments: and had 
we inſtruments of power equivalent to the extent of 
light, the luminous bodies of the utmoſt parts of the 
univerſe, would, for the ſame reaſon, be viſible too, 
Now, as light i is of greateſt uſe to impower us to 
ſee objects at all, ſo the extenſion thereof is no leſs 
uſeful to enable us to ſee objects afar off. By which 
means we are afforded a ken of thoſe many glorious 
works of the infinite Creator, viſible in the heavens, 
and can improve them to ſome of the nobleſt ſci- 
ences, and moſt excellent uſes of our own globe. 


CHAP. V. 
OF GRAAYLITY. 


T HE laſt thing ſubſervient to our globe, 
that 1 ſhall take notice of, is G Av. 


* minute to one of the fix'd a which cannot therefore be leſs 
* diſtant than 3,438 diameters of this great orb, and conſequent» 
* ly 68,760,000 diameters of the earth: and if this ſtar be'one 
of the neareſt, and that the ſtars that are of one degree leſſer 
in magnitude (I mean not of the ſecond magnitude, "becauſe 
there may be many degrees between the firſt and the ſecond) 
be as much farther; and another ſort yet ſmaller be three 
times as far; and a fourth four times as far, and ſo onward, 
* poſſibly to ſome xoo degrees of magnitude, ſuch as may be 
*- diſcovered by longer and longer teleſcopes; that they may be 
oo times as far; then certainly this material expanſion, a 
part of which we are, muſt be ſo great, that it will infinitely 
exceed our ſhallow conception to imagine. Now, by what ! 
laſt mentioned, it is evident, that light extends itſeif to the 
* utmoſt imaginable parts, and, by the help of teleſcopes, we 
collect the rays, and make them ſenſible to the eye, which 
| are emitted from ſome of the almoſt inconceivable remote ob- 
1 « jects, etc.-— Nor is it only the great body of the ſun, or the 
* vaſt bodies of the fix'd ſtars, that are thus able to diſperſe the 
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Ty (a); or, that tendency which bodies have to 
the centre of the earth. 


light er the vaſt SUITE, of the univerſe; but the 
* ſmalleſt ſpark of a lucid body muſt do the very fame thing, 
even the ſmalleſt globule ſtruck from a ſteel by a flint,” ete. 
(a) That there is ſuch a thing as Gravity, is manifeſt from 
its effects here upon earth; and that the heavenly bodies attract 
or gravitate to one another, when placed at due diſtances, is 
made highly probable by Sir Iſaac Newton. This attractiye, or 
gravitating power, I take to be congenial to matter, and imprint- 
ed on all the matter of the univerſe by the Creator's Fiat at the 
creation. What the cauſe of it is, the Newtonian philoſophy doth 
not pretend to determine for want of phaenomena, upon which 
foundation it is that that philoſophy is grounded, and not upon 
chimerical and uncertain hypotheſes: but whatever the cauſe is, 
. that · cauſe penetrates even to the centres of the ſan and planets, 
* without any diminution of its virtue; and it acteth not accord- 
ing to the ſuperficies of bodies, as mechanical cauſes do, but in 
proportion to the quantity of their ſolid matter: and laſtly, it 
acteth all round it at immenſe diſtances, deereaſing in duplicate 
proportion to thoſe diſtances,” as Sir Iſaac Newton faith, Princip, 
p- ult. What uſeful deductions, and what a rational philoſophy, 
have been drawn from hence, may be ſeen in the ſame book. 


This attraction, or gravity, as its force is in a certain pro- | 


portion, fo makes the deſcent of bodies to be at a certain rate, 
And was it not for the reſiſtance of the medium, all bodies 


would deſcend to the earth at the ſame rate; the lighteſt | 


down, as ſwiftly as the heavieſt mineral: as is manifeſt in the 
air-pump, in which the lighteſt feather, duſt, etc. and a piece © 
of lead, drop down ſeemingly in the ſame time, from the top 


to the bottom of a tall exhaulted receiver. 


The rate of the defcent of heavy. bodies, according to Galilaco, | 


Mr. Huygens, and Dr. Halley after them, is 16 feet one inch-in 
one ſecond of time; and in more ſeconds; as the ſquares of thoſe 
times. But in ſome accurate experiments made in St. Paul's dome, 
June g, 1710. at the height of 220 feet, the deſcent was ſcarcely 
14 feet in the firſt ſecond. The experiments were made in the 
preſence of ſome very conſiderable members of the royal ſociety, 
by Mr. Hawkibee, their operator, with glaſs, hollow balls, fowe 
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In my Aſtro-Theology, book vi. chap. 2. I have 
ſhewn of what abſolute neceſſity, and what a noble 
contrivance this of gravity is, for keeping the ſeve- 
ral globes of the univerſe from ſhattering to pieces, 
as they evidently muſt do in a little time, by their 


empty, ſome filled with quick · ſilver, the barometer at 297, the 
thermometer 60 degrees above freezing. The weight of the 
balls, their diameters, and time of thcir deſcent is in this table. 
Balls fill'd with quick · ſilrer. Empty balls. 

Weigh! Diameter.“ Time. , Weight} diameter. ] Time. 


--— 1 || —— - 


Grains.| Ten. Inch. half Second. Grains. 

906 8 8 510 5 | 14127 
993 8 8 leſs. 642 56 2 [26 
866 8 3 | 599 | $ x [16 
247 | 7 & half] 8 more, || 51:5 | 5 nearly. 16 & half. 
gos | 7 & halff 8 483 PIG *" #2 +Þ 
784 | & balf.]} 8 more. 647 's } 2 *16 


The reaſon why the heavy full balls fell in half the time of 
the hollow ones, was the reſiſtance of the air: which reſiſtance 
is very ingeniouſly and accurately affigned by Dr. Wallis, in 
Phil. Tranſ. Ne 186. And the cauſe of reſiſtance of the fluids 
(as Sir Iſaac Newton, Opt. Q. 20.) is partly from the friction 
of the parts of the fluid, partly from the inertia thereof. The 
reſiſtance a ſpherical body meets with from friction, is as the 
right angle under the diameter, and the velocity of the moving | 
body; and the reſiſtance from the vis inertiae, is as the ſquare 
of that product. | | 

For a farther account of the properties and proportions, etc. of 
gravity, in the fall or projection of bodies, I ſhall refer to the 
larger accounts of Galilacus, Torricellius, Huygens, Sir Iſaac 
Newton, etc. or to the ſhorter accounts of Dr. Halley, in Philoſ. 
Tranſ. abridged by Mr. Lowthorp, vol. I. p. 66. or Dr. Clarke, 
in his notes on Rohault, Phyſ 2. c. 28. ſe. r3, 16. And for 
the reſiſtance of fluids, I refer to Dr. Wallis before cited, and 
the Act. Erudit. Lipſ. May 1693, where there is a way to find 


the force of mediums upon bodies of different figures, 
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ſwift rotation round their own axes (a). The ter- 
raqueous globe particularly, which circumvolves at 
the rate of above 1000 miles an hour (6), wouldaby 


the centrifugal force of that motion, be ſoon difi® 


pated and ſpirtled into the circumambient ſpace, was 
it not kept together by this noble contrivance of 
the Creator, this natural inherent power, namely, 
the power of attraction or gravity. W wh 

And as by this power our globe is defended a- 
oainſt diſſipation, ſo all its parts are kept in their 
proper place and order. All material things do 


naturally gravitate thereto, and unite themſelves - 


(a) That the heavenly bodies move round their own axes, is, 
beyond all doubt, manifeſt to our eye, in ſome of them, from the 
ſpots viſible on them. The ſpots on the ſun, eaſily viſible with 
an ordinary glaſs, do manifeſt him to revolve round his own axis 
in about 25 days and a quarter. The ſpots on Jupiter and Mars 
prove thoſe two planets to revolve alſo from eaſt to weſt, as Dr. 


Hook diſcovered in 1664, and 1665. And Venus alſo, although - 


near the ſtrong rays of the ſun, hath, from ſome ſpots, been 
diſcovered by Mr. Caſſini, in 1666, and 1667, to have a manifeſt 


rotation. Vide Lowth. Abridg. vol. I. p. 38z, and 423, 425. 


And ſuch uniformity hath the Creator obſerved in the works of 
nature, that what is obſervable in one, is generally to be found 
in all others of the ſame kind. So that ſince it is manifeſt the 
ſan, and three of his planets whirl round, it is very reaſonable to 
conclude all the reſt do ſo too; yea, every globe of the univerſe. 

(b) The earth's circumference being 2 5,031 mites and a half, 
(according to book II. chap. z. note (a) p. 78.) if we divide that 
into 24 hours, we ſhall find the motion of the earth to be near 
1043 miles in an hour. Which, by the by, is a far more rea- 
ſonable and leſs rapid rate, than that of the ſun would be, if we 
ſuppoſe the earth to ſtand ſtill, and the ſun to move round the 
earth. For according to the proportions in note (a) p. 64: of the 
precceding chapter, the circumference of the Magnus Orbis is 
540, C86, 225 Engliſh miles, which divided by 24 hours, gives 
22,628,364 miles in an hour. But what is this to the rapidity 
of-the-fix'd ſtars, if we ſuppoſe them, not the earth, to move? 


Which is a good argument for the carth's motion. 


hy 
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therewith, and ſo preſerve its bulk entire (a). And 


the fleeting waters, the moſt unruly of all its parts, | 


do by this means keep their conſtant aequĩpoiſe in 
the globe (5), and remain in that place which, the 
plalraiſt faith, © God hath founded for them; a bound 
© he had ſet, which they might not pals; that they 


turn not again to cover the earth,” Plal, civ. 8, 9. 


So that, even in a natural way, by virtue of this ex- 
cellent ainbivince of the Creator, the obſervation 
of the plalmiſt is perpetually fulfilled, Pſal. Ixxxix. 
9. © Thou ruleſt the raging of the ſea; when the 
© waves thereof ariſe, thou ſtilleſt them.” 
To theſe, and an hundred other uſes of gravity, 
that I might have named, I ſhall only juſt mention 


another thing owing to it, "and that is levity (c), that, 


whereby what we call light bodies ſwim, a thing no 
leſs uſeful to the world than its oppoſite, gravity, 
is, in many reſpects, to divers tribes of animals, but 
particularly ſerviceable to the raiſing up of va- 


(a) Nihil majus, quam quod ita ſtabilis eſt mundus, atque 
ita cohaeret ad permanendum, ut nihil ne excogitari quidem poſ- 
* ſit aptius. Omnes enim partes ejus undique medium locum ca- 
peſſentes, nituntur aequaliter: maxime autem corpora inter ſe 
juncta permanent, cum quodam quaſi vinculo circumdata col- 
© ligantur ; quod facit ea natura, quae per omnem mundum om- 
nia mente, et ratione conficiens, funditur, et ad medium ra- 
pit. et convertit extrema.” Cic, de Nat. Deor. I. ii. c. 45. 

(b) © Eadem ratione mare, cum ſupra terram fit, medium ta- 
men terrac locum expetens, conglobatur undique acqualiter, 
neque redundat unquam, neque eſfunditur. Id. paulo poſt. 

(c) That there is no ſuch thing as poſitive levity, but that 
levity is only a leſs gravity, is abundantly manifeſted by the 
acute Seign. Alph. Borelli de Mot. a Grav. pend. cap. 4. See 
alſo the annotations of the learned and ingenious Dr. Clarke, on 
Rohaulti Phyſ. p. 1. c. 16. Note 3. Alſo the experiments of 
the Acad. del Cimento, p. 118, ctc, Dr. Wallis's Diſcourſe of 
Gravity and Gravitation before MY * Nov. 22. 
1674. p· 28, etc. 5241 0 s 4 
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pours (a), and to their conveyance about the world. 
And now from this tranſient view of no other 
than the out-works, than the bare appendages of the 
terraqueous globe, we have ſo manifeſt a ſample of 
the wiſdom, power, and goodneſs of the infinite 


man that ſhould meet with a palace (5) beſet with 
pleaſant gardens, adorned with ſtately avenues, fur- 


(a) I have before in note (a), chap. 3. page 65. ſhewn what 
vapours are, and how they are raiſed. That which I ſhall here 
note, is their quantity: concerning which, the before-commended 
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Abridg. vol. II. p. 108, and 126. Mr. Sedileau alſo at Paris 
obſerved it for near three years. By all their obſervations it ap- 
pears, that in the winter months the evaporations are leaſt, and 


Monſ. Sedileau's obſervations it appears, that what is raiſed in 
vapours, exceeds that which falleth in rain. In the ſeven laſt 
months of the year 1688, the evzporations amounted to 22 
inches 5 lines; but the rain only 10 inches 6 lines one third: 
in 1689, the eyaporations were 32 inches 10 lines and a half; 
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lemb. de Math. Phyſ. An. 1692, p. 25. | | 

If it be demanded, what becomes of the overplus of exhalati- 
ons that deſcend not in rain? I anſwer, they are partly tum- 
bled down and ſpent by the winds, and partly deſcend in dews, 
which amount to a greater quantity than is commonly imagin- 
ed. Dr. Halley found the deſcent of vapours in dews ſo prodi- 
gions at St. Helena, that he makes no doubt to attribute the o- 
rigine of fountains thereto. And I myſelf have ſeen in a till, 
cool evening, large thick clouds hanging, without any motion, 
in the air, which in two or three hours time have been melted 
down by degrees, by the cold of the evening, ſo'that not any 
the leaſt remains of them have been left. | 
© (3) See book ii, chap. 3. note (6), p. 79. 
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Creator, that it is eaſy to imagine the whole fabric 
is of a piece, the work of at leaſt a {kilful artiſt, A 


niſhed with well-contrived aqueducts, caſcades, and 


D. Halley hath given us ſome -urious experiments in our Philo, 
Tranſact. which may be met with together in Mr. Lowthorp's 


greateſt in ſummer, and moſt of all in windy weather. And by 


but the rain 18 inches 1 line: in 1690, the evaporations 32 
inches 11 lines; the rain zr inches one third of a line, Vide. 
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all other appendages conducing to convenience or 
_ pleaſure, would eaſily imagine, that proportionable 
architecture and magnificence were within: but we 
ſhould conclude the man was out of his wits that 
ſhould aſſert and plead, that all was the work of 
chance, or other than of ſome wiſe and ſkilful hand. 
And ſo when we ſurvey the bare out- works of this our - 
globe, when we ſee ſo vaſt a body, accoutered with . R 
ſo noble a furniture of air, light, and gravity; with 
every thing, in ſhort, that is neceſſary to the preſer- 
vation and ſecurity of the globe itſelf, or that condu- 
ceth to the life, health, and happineſs, to the propa- « 


tl 

gation and increaſe of all the prodigious variety of V 

creatures the globe is ſtocked with; when we ſee no- tl 

thing wanting, nothing redundant or frivolous, no- Mac 
thing botching or ill made, but that every thing, 3 

even in the very appendages alone, exactly anſwer- . ; 

eth all its ends and occaſions: what elſe can be con- ; « |; 

cluded, but that all was made with manifeſt deſign, MW c 

= that all the whole ſtructure is the work of ſome i 4 

intelligent being; ſome artiſt, of power on ny i 

an tO n a work? | *q 

3 

r * 

Of the Terraquerus Globe itſelf in Meral q * 

m: 

© pre 


works, let us take a ſurvey of the principal fa- Wi wt 

bric, viz. the terraqueous globe itlelf; a moſt uf 
ſtupendous work in every particular of it, which 
_ doth no leſs aggrandize i its Maker (a), than every 


1 N the foregoing book having diſpatched the out- 7 


( Licet—oculis quodammodo contemplari pulchritudinem 
— rerum, quas divina providentia dicimus conſtitutas. Ac 
cipio terra univerſa cernatur, locata in media mundi ſede, 
ſolida, et globoſa - veſtita floribus, berbis, arboribus, frugibus. 
* Quorum omnium jncredibilis multitudo, inſatiabili varietate di- 


* 
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curious, complete work doth its workman. Let us 
caſt our eyes here and there, let us ranſack all the 
globe, let us, with the greateſt accuracy inſpect eve- 
ry part thereof, ſearch out the inmoſt ſecrets of any 

ot the creatures; let us examine them with all our 

gauges, meaſure them with our niceſt rules, pry in- 
to them with our microſcopes, and moſt exquiſite 
inſtruments (a), ſtill we find them to bear teſtimo- 
ny to their infinite workman; and that they exceed 
all human ſkill fo far, as that the moſt exquiſite co- 
pies and imitations of the beſt artiſts are no other 
than rude bungling pieces to them. And ſo far are 
ue from being able to eſpy any defect or fault in 
them, that the better we know them, the more we 
admire them; and the farther we ſee into them, 


* ſtinguitur. Adde huc fontium gelidas perennitates, liquores per- 
* lucidos amnium, riparum veſtitus viridiſſimos, ſpeluncarum con- 
* cavas altitudines, ſaxorum aſperitates, impendentium montium 
WD* altitudines, immenſitateſque camporum : adde etiam reconditas 
WÞ* auri-—venas—quze vero, et quam varia genera beſtiarum !— 
aqui volucrum lapfus, atque cantus? qui pecudum paſtus? — 
quid de hominum genere dicam ? qui quaſi cultores terrae con- 
ſtituti, etc. —— quae fi, ut animis, fic oculis videre poſſemus, 
nemo cunctam intuens terram, de divina ratione dubitaret.” 
Cic. de Nat, Deor. 1. 2. c. 39. | 
(a) I cannot here omit the obſervations that have been 
made in theſe later times, fince we have had the uſe and im- 
provement of the microſcope, concerning the great difference, 
which by the help of that, doth appear betwixt natural and ar- 
We” tificial things. Whatever is natural, doth by that appear adorr'- 
ed with all imaginable elegance and beauty. — Whereas the 
moſt curious works of art, the ſharpeſt, fineſt, needlc doth ap- 
pear as a blunt, rough bar of iron, coming from the furnace, 
or the forge. The moſt accurate engravings or emboſſments 
ſeem ſuch rude, bungling, deformed works, as if they had becn 
done with a mattoc or a trowel. So vaſt a difference is there 
betwixt the (kill of nature, and the rudeneſs and imperfections 
of art.” Biſhop Wilk. Nat. Rel. I. 1. ch, 6, 
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'the more exquiſite we find them to be. And for a 
demonſtration of this, I ſhall, N 
I. Take a general proſpect ofthe terraqueous globe, 
II. Survey its particulars, 7 
I. The things which will fall under a general pro- 
ſpect of the globe, will be its figure, bulk, motion, 4 
place, diſtribution into the earth and waters, and iſ 
the great variety of all things upon it and in it. 


_no ao uw cz © & Þo£ 


CHAP. I. 
of the FicurE of the Terraqueous Globe. 


1 I ſuppoſe I may take for granted to be ſphe · 
rical, or nearly ſo (a). And this muſt be allow - 


ed to be the moſt commodious, apt figure for 1 
. th 
(a) Although the terraqueous globe be of an orbicular * de 
yet it is not ſtrictly ſo. x. On account of its hills and vallics lin 
But theſe are inconſiderable to the earth's ſemidiameter; for they de: 
are but as the duſt upon a common globe. But, 2. Our modem co: 
Aſtronomers aſſign a much greater variation from a globoul 
form, namely, that of a prolate ſpheroid, making the polar + We ins 
bout 34 miles ſhorter than the equatorial diameter. The cauſa int 
of which they make to be the centrifugal force of the diurnal wh 
rotation of the globe. = thc 
This Ggure they imagine js in Jupiter, his polar being to 1 of 
his equatorial diameter, as 39 three fifths to 40 three fifths. Boi ſel\ 
whether it be ſo or no, I confeſs I could never perceive, althoug inte 
I have often viewed that planet through very good and long glaſ ¶ the 
ſes, particularly a tolerable good one of 72 feet in my hands wat 
and although by reaſon of cloudy weather, and, at preſent, Jup! miſ 
ter's proximity to the ſun, I have not been of late able to ta gra: 
a review of that planet; yet Saturn, ſo far as his ring wou take 
permit, and Mars, appear perfectly round, through Mr. Huy attr: 
gens's long glaſs of 126 feet, which by will he bequeathed, wits cant 
its whole apparatus, to our Royal Society, by whoſe favour bein 
is now in my hands. And, moreover, I believe it difficult, ner and 


to impoſſible, to meaſure the two diameters to a 40th part, 
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world on many accounts; as it is moſt capacious, 
as its ſurface is equi · diſtant from the center, not 
only of the globe, at leaſt (nearly)of gravity and 
motion too, and, as ſome have thought, of the cen- 
tral heat and waters. But theſe, and divers other 
things, I ſhall paſs over, and inſiſt only upon two or 
three other benefits of this globous figure of the 
earth and waters. 
1. This figure is the moſt commodious in regar 
of heat, and, I may add, of light alſo in ſome meas» 


reaſon of the ſmallneſs of Jupiter's apparent diameter, and by 
reaſon he is moving all the time of meaſuring him. 
As to what is alleged from lengthening the pendulums of 


1 | clocks, to make them keep the ſame time under the equator, as 


they do in our climes; 1 kave ſhewn, from the like variations 
in the air- pump, that this may ariſe from the rarity of the air 
there, more than here. Vide Phil. Tranſ. Ne 294. But if the 
degrees of a meridian grow larger, the more we go towards the 
line (as Mr. Caſſini affirms they do, by an 80oth part in every 
degree, in Phil. Tranſ. Ne 278.) then there is great reaſon to 
conclude in behalf of this ſpheroidal form. 

The natural cauſe of this ſphericity of aur glabe, is (accor 
ing to Sir Iſaac Newton's principles) that attractlon, which the 
infinite Crcator bath ſtamped on all the matter of the univerkt, 
whereby all bodies, and all the parts of bodies, mutually attract 
themſelves, and one another. By which means, as all the parts 
of bodies tend naturally to their center, ſo they all betake them - 
ſelves to a globous figure, unleſs ſome other more prevalent cauſe 
interpoſe. Thus, drops of quick-ſilver put on a ſphcrical form, 
the parts thereof ſtrougly attracting one another. So drops of 
water have the ſame form, when falling in the air; but are he- 
miſpherical only when they lie on a hard body, by reaſon their 
gravity doth ſo far over-power their ſelf. attracting power, as to 
take off one half of their ſphericity. This figure is commonly 
attributed to the preſſure of the eircumambient air: but that this 
cannot be the cauſe, is manifeſt from the air-pump; the caſo 
being the very ſame in an exhauſted receiver, as in the open air, 
and not any the leaſt alteration of the figure that I could per- 
ccive, in all the trials I have made, ; 
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ſure. For, by this means, thoſe two great benefits 
are uniformly and equally imparted to the world: 
they come harmoniouſly and gradually on, and as 
gradually go off again. So that the daily and yearly 
returns of light and darkneſs, cold and heat, moiſt | 
and dry, are regular and workman-like, we may 4 
ſay, which they would not be, eſpecially the form- 
er, if the maſs of earth and waters were, as ſome 
fancied it (a), a large plain; or, as others, like | 
large hill in the midſt of the ocean; or of a mult. 
n figure; or ſuch like. 

2. This figure is admirably adapted to the com- 
ä and equal diſtribution of the waters in the 
globe. For ſince, by the laws of gravity, the waters 
will poſſeſs the loweſt place; therefore, if the maſs 
of the earth was cubic, prilmatic, or any other an- 
gular figure, it would follow, that one, too vaſt a 
part, would be drowned; and another be too dry, 
But being thus orbicular, the waters are equally 
and commodiouſly diſtributed here and there, ac- 
cording as the divine providence ſaw moſt fit; of f 
which I ſhall take notice by and by, 


= 


(a) It would be frivolous, as well as endleſs, to reckon up the 
various opinions of the antients about the figure of the terra- 
queous globe; ſome of them may be ſeen in Varen. Geogr. I. 1. 
c. 3. init. or. Johnſton's Thaumat. c. x. artic. 3. But among 
the variety of opinions, one of the principal was, that the vi- . 
ſible horizon was the bounds of the earth, and the ocean the 

bounds of the horizon, that the heavens and earth above this 
-occan, was the whole viſtble univerſe; and that all beneath the 
ocean was Hades, or the inviſible world. Hence, when the ſun 
ſet, he was faid ' tingere ſe oceano; and when any went-to 
Hades, they muſt firſt paſs the ocean. Of this opinion were 
not only the antient poets, and others among the heathens, but 4 
ſome of the chriſtian fathers too, particularly Lactantius, St. 
Auguſtine, and others, who thought their opinion was favoured 
by the pfalmiſt, in Pſalm xxiv. 2. and cxxxvi. 6, See biſhop 
Dcher's anſwer to a Jef. Chall. p. 366, ete. 
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3. The orbicular figure of our globe is far the. 
moſt beneficial to the winds and motions of the at- 
moſphere. It is not to be doubted, if the enrth was 
of ſome other, or indeed any other figure, but that 
the currents of air would be much retarded, if not 
wholly ſtopped. We find by experience, what in- 
fluence large and high mountains, bays, capes, and 
head- lands have upon the winds; how they ſtop 
ſome, retard many, and divert and change, near 
the ſhores, even the general and couſtant winds (a), 
that blow round the globe in the torrid zone. And 
therefore, ſince this is the effect of ſuch little ex- 


ereſcences, which have but little proportion to our 


globe, what would be the conſequences of much 
vaſter angles, which would equal a quarter, tenth, 
or but an hundredth part of the globe's radius? 
Certainly theſe mult be ſuch a barricade, as would 
greatly annoy, or rather abſolutely ſtop, the cur. 
rents of the*atmoſphere, and thereby deprive the 


(a) * Neither do theſe conſtant trade-winds vſually blow near 
the ſhore, but only on the ocean, at leaſt 30 or 40 leagues off 
* at ſea, clear from any land; eſpecially on the weſt coaſt, or 
* ſide of any continent: for indeed on the eaſt fide, the eaſter- 
ly wind being the true trade-wind, blows almoſt home to the 
© ſhore, ſo near as to receive a check from the land uind. 
Dampier's Winds, ch. 1. 

And not only the general trade- winds, but alſo the conſtant 
coaſting trade-winds, are, in like manner, affected by the lands, 
Thus, for inſtance, on the coaſt of Angola and Peru. But this, 
ſaith the curious captain Dampier, the reader muſt take notice of, 
* That the trade-winds that blow on any coaſt, except the north 
* coaſt of Africa, whether they are conſtant, and blow all the 
* year, or whether they are ſhifting winds, do never blow rigbt 
in on the ſhore, nor right along ſhore, but go flanting, making 
* an acute angle of about 22 degrees. Therefore, as the land 
* tends more eaſt or weſt, from north or ſouth on the coalt; ſo 
* the winds do alter accordingly.” Ibid. ch. 2. | 
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world of thoſe ſalutiferous gales that I have faid keep 
it ſweet and clean. 

Thus the figure of our globe doth manifeſt i it to 
be a work of contrivance, in as much as it is of the 
moſt commodious figure; and all others would be 
liable to great and evident inconveniences. 


CHAP. II. 
Of the Bur x of the Terraqueous Glebe. 


THE next thing remarkable in the terraqueous 

globe, is the prodigious bulk thereof (a). A 
maſs of above 260 thouſand million of miles ſolid 
content. A work too grand for any thing leſs than 
a God to make. To which, in the next place, we 
may add, 


CHAP. III. 
The MoT1o0ns of the Terraqueous Glebe. 


5 
1 
5 
\ 


on 


1 


HE motions the terraqueous globe hath, are 
round its own axis, and round its fountain of 


' light and heat, the ſun (b). That ſo vaſt a body as 


(a) It is not difficult to make a pretty near computation of the 
bulk of the terraqueous globe, from thoſe accurate obſervations 
of a degree made by Mr, Norwood in England, and Mr. Picart, 
and Mr. Caſſini in France, whoſe meaſures do in a ſurprizing 
manner agree. But Mr. Caſſini's ſeeming to be the moſt accu- 
rate, (as I have ſhewn in my Aſtro-Theology, book 1. chap. 2. 
note a.) I have therefore made uſe of his determinations. Ac- 
cording to which, the diameter of the earth being 7967-7 Engliſh 
miles, its ambit will be 25,031 miles and half; and, ſuppoſing 
it to be ſpherical, its ſurface will be 199,444,220 miles; which 
being multiplied into one third of its ſemidiameter, gives the 

- ſolid content, viz. 264,856,000,000 miles. | 
(5) With the Copernicans, I take it here for granted, that 
the diurnal and annual revolutions arc the motions of the terra- . 
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the earth and waters ſhould be moved at all (a), 
that it ſhould undergo two ſuch different motions, 
as the diurnal and annual are, and that theſe mo- 


tions ſhould be ſo conſtantly and regularly () per 


queous globe, not of the ſun, etc. but for the proof thereof I 
ſhall Tl refer the reader to the e of my Aſtro- Theology, and 
book iv. chap. 3. 

(a) Every thing that is moved, muſt of neceſſity be moved 
by ſomething elſe; and that thing is moved by ſomething that 
js moved either by another thiog, or not by another thing. If 
it be moved by that which is moved by another, we muſt of ne- 
ceſſity come to ſome prime mover, that is not moved by ano- 
ther. For it is impoſſible, that what moveth, and is moved by 
another, ſhould proceed in inſinitum.“ Ariſt, Phy. I. 8. c. 5. 

* Solum quod ſcipſum movet, quod nunquam deſeritur a ſe, 
* nunquam ne moveri quidem deſinit ; quinetiam caeteris quae mo- 
* ventur, hic fons, hoc principium eſt movendi. Principii autem 
nulla eſt origo: nam ex principio oriuntur omnia; ipſum autem 
* nulla ex re alia naſci poteſt: nec enim eſſet id principium, 
quod gigneretur aliunde;? Cic. Tuſe. Quaeſt. I. 1. c. 23. 

* Cogitemus qui fieri poſſit, ut tanta magnitudo, ab aliqua poſ- 
* ſit natura, tanto tempore circumferri? Ego igitur aſſero Deum 
* cauſara eſſe, nec aliter poſſe fieri. Plato in Epinom. 

(a) Among the cauſes which Cleanthes is ſaid in Tully to aſ- 
ſign for man's belief of a Deity, one of the chief is, Acquabili- 
tatem motus, converſionem cocli, ſolis, lunae, ſiderumque om- 
* nium diſtinctionem, varietatem, pulchritudinem, ordinem: qua- 
rum rerum aſpectus ipſe ſatis indicaret, non eſſe ea fortuita. Ut 
ſiquis in domum aliquam, aut in gymnaſium, aut in forum ve- 
* nerit; cum videat omnium rerum rationem, modum, diſcipli- 
nam, non poſſit ea fine cauſa fieri judicare, ſed eſſe aliquem in- 
* telligat, qui praeſit, et cui pareatur: multo magis in tantis mo- 
* tibus, tantiſque viciſſitudinibus, tam multarum rerum atque tan- 
* tarum ordinibus, in quibus nihil unquam immenſa et infinita 
* vetuſtas mentita ſit, ſtatuat neceſſe eſt ab aliqna mente tantos 
* naturae motus gubernari.* Cic. de Nat. Deor. I. 2. c. 5. 

* Homines coeperunt Deum agnoſcere, cum viderent ſtellas, tan- 
tam concinnitatem efficere; ac dies, nocteſque aeſtate, et hyeme, 
* ſuos ſervare ſtatos ortus, atque obitus. Plut, de plac. I. 1. e. 6. 
D 4 


E. >» 8 


in 
ve 


EA 


„ 


cd 


” -" IP . — ? & bh 
— Nr 41.1 A; a 


* — 


980 The Morrons, etc. Book II. 


formed for near 6009 years, without any the leaſh 
alteration ever heard off, (except ſome hours which, 
we read of in Joſh. x, 12, 13. and in Hezekiah's. 
time, which, if they cannot be accounted for ſome 
other way, do greatly increaſe the wonder (a); 
theſe things, I 475 

vine infinite power to be concerned therein (6): 


but, eſpecially, if to all this we add the wonderful 


convenience, yea, abſolute neceſſity of theſe circum- 
volutions to the inhabitants, yea, all the products 
of the earth and waters. For to one of theſe we 


(a) We need not be ſollicitons to elude the hiſtory of theſe 
miracles, as if they were only poctical ſtrains, as Maimonides, 
and ſome others, fancy Joſhua's day to have been, viz. only an 
ordinary ſummer's day; but ſuch as had the work of many days 
done in it; and therefore, by a poetical ſtretch made, as if the 
day had been lengthened by the ſun ſtanding ſtill. But in the 


| hiſtory they are ſeriouſly related, as reals matters of fact, and 


with ſach circumſtances as manifeſt them to have been miracy- 
lous works of the Almighty : and the prophet Habakkok, ili. rr, 
mentions that of Joſhua as ſuch. And therefore, taking them 
to be mirgeulous perverſions of the courſe of nature, inſtead of 
being objections, they are great arguments of the power of God: 
for, in Hezekiah's caſe, to wheel the earth itſclf backward, or 
by ſome extraordinary refractions, to bring the ſun's ſbadow 
backward zodegrees: or in Joſhua's caſe, to ſtop the diurna] courſe 
of the globe for ſome hours, and then again give it the ſame mo- 
tion; to do, I ſay, theſe things, required the Came infinite power 
which at firſt gave the terraqueous globe its. motion. 


(5) Nam cum diſpoſiti quacſiſſem foedera mundi, 
Pracſcriptoſque maris fines, aunique meatus, 
Et lucis, noctiſque vices: tunc omnia rebar 
Conſilio firmata Dei, qui lege moveri 
Sidera, qui fruges diverſo tempore naſci, 
Qui variam Phoeben alieno juſſerit igne 
Compleri, ſolemque ſuo; porrexerit undis 
Littora; tellurem medio libraverat axe. | 
Claudian in Rufin, L. x, initio. Y 
(a) * Dici 


do manifeſtly argue ſome di- 1 
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owe the comfortable changes of day and night; the 
one for buſineſs, the other for repoſe (a): the one for 
man, and moſt other animals to gather and provide 


me food, habitation, and other neceſſaries of life; the o- 
); der to reſt, refreſh, and recruit their ſpirits(b), waſted 
di- with the labours of the day. To the other of thoſe 
2 motions we owe the ſeaſons of ſummer and winter, 

ſpring, and autumn, together with the beneficial in- 
n- fluences and effects which theſe have on the bodies 
ts and ſtate of animals, vegetables, and all other things, 


both in the torrid, temperate, and frigid zones. 


C H A - 11 


Of the Prack and SiTUAT1ON of the Terraqueous 
Globe, in reſpect of the heavenly bodies. 
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* „ NOTES thing very conſiderable in our globe, 
- : is its place and ſituation at a due diſtance from 
* 7 the ſun (c), its fountain of light and heat; and 
10 x (a) * Diei noctiſque vicifſitudo conſervat animantes, tribuens 
p 4 * aliud agendi tempus, aliud quieſcendi. Sic undique omni ratione 
N = * concluditur, mente, conſilioque divino omnia in hoc mundo ad 
- 1 * falutem omnium, conſervationemque admirabiliter adminiſtrari. 
b 7 Cic. de Nat. Deorum. I. 2. c. 53. 
. () The acute Dr. Cheyne, in his ingenious Philof, Princ. of 
Natural Religion, among other uſes of day and night, faith, the 
1 night is moſt proper for ſleep; becavſe when the ſun is above 


the horizon, flecp is prejudicial, by reaſon the perſpirations are 
then too great. Alſo that nutrition is moſtly, if not altogether. 
performed in time of reſi; the blood having too quick a motion 
in the day; for which reaſon, weak perſons, children, etc. are 
nouriſhed moſt, and recruit beſt by ſleep. | 2 
(c) It is a manifeſt ſign of the Creator's management and 
care, in placing the terraqueous globe at that very diſtance it is 
from the ſun, and contempering our own bodies, and all other 
things, ſo duly to that diſtance, For, was the earth farther 
from the ſun, the world would be flarved and frozen with cold: 
and was it nigher, we ſhould be burnt, at lcalt the moſt come 
1 D 5 
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from its neighbouring planets of the ſolar ſyſtem, 
and from the fixed ſtars. But theſe things 1 have 
ſpoken more largely of in my Survey of the Hea- 
vens(a), and. therefore only barely mention them 
now, to inſiſt more largely upon. 


| G. 
De Dis rt UTrIoN of the Earth and Waters. 


TH E diſtribution of the waters, and the dry land, 
although it may ſeem rude and undeſigned to 
a careleſs view, and is by fome taxed as ſuch (6), 


buſtible things would be ſo, and the world would be vexed with 
perpetual conflagrations. For we fee that a few of the rays of 
the ſun, even no more than what fall within the compaſs of 
half an inch or an inch in a burning-glaſs, will fre combuſtible 
bodies, even in our own climate. 

(a) Aſtro- Theology, book vii. chap. 7. 

() The moſt eminent author I have met with, that finds 
fault with the diſtribution of the earth and waters, and indeed 


with the whole preſent ſtructure of the globe, is the learned and | 6 


eloquent theoriſt, Dr. Burnet, who frequently exclaims on this 
point: Tellus noſtra, ſi totam ſimul complectamur, non eſt or- 
dinata et venuſta rerum compages — ſed moles aggeſta vario, in- 
eertoque ſitu partium, nulla ordinis aut venaſtatis habita ratio- 
* ne.” Theor. Sacr. I. x. c. 79. Ecquis autem a Deo hacc ita 
* fafta? etc. ib. Quo autem Herculeo labore opus eſſet ad ex- 


© cavandam terram in tantum hiatum ? — Si immediate a cauſa 1 
prima eſſectus fuiſſet hie alveus, aliquem ſaltem ordinem, men- 


ſuram, et proportionem notare voluiſſet in ipſius forma, et par- 
* tium diſpoſitione— ſed confuſa omnia, etc. ib. c. 8. Tellus 
_ © noſtra cum exigua fit; eſt etiam rudis: et in illa exiguitate 
* multa ſunt ſuperflua, multa inelegantia. Dimidiam terrae ſu- 
5 perficiem inundat oceanus; magna ex parte, ut mihi videtur, 
inutilis.“ And then he goes on to ſhew how this part of the 
creation might be mended, ib. e. 10. All this is to me ſorprizing 
from an author of great ingenuity, who ſeems, in his book, to 
have a juſt opinion of, and due veneration for God. But cer- 


tainly ſuch notions are very inconſiſtent with the belief of God's 
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yet is admirably well adjuſted to the uſes and con · 
veniencies of our world, | 
For, in the firſt place, the diſtribution is ſo well 
made, the earth and waters ſo handſomely, ſo work. 
man-like laid, every where all the world over, that 
there is a juſt aequipoiſe of the whole globe. The 
Northern balanceth the Southern Ocean, the At- 
lantic the Pacific Sea. The American dry land is a 
counterpoiſe to the European, Aſiatic and African. 
In the next place, the earth and the waters are ſo 
admirably well placed about in the globe, as to be 
helpful to one another, to miniſter to one another's 
uſes. The great oceans, and the leſſer ſeas and 
lakes, are ſo admirably well diſtributed throughout 
the globe (z), as to afford ſufficient vapours (a) for 


creating, eſpecially his governing and ordering the world. But 
ſuppoſe the terraqueous globe was ſuch a rude, confuſed, incon= 
venient maſs, as he pretends, yet it is well enough for a ſinful 
world. But beſides, what others have long ago abundantly an- 
ſwered, the following ſurvey will, I hope, ſufficiently manifeſt 
it to be the work of a wiſe and beneficent, as well as omnipotent 
Creator. | | 

(z) Some have objected againſt the diſtribution of the earth 
and waters, as if the waters occupied too large a part of the 
globe, which they think would be of greater uſe, if it was dry 
land, But then they do not conſider that this would deprive 
the world of a due quantity of vapours and rain. For if the ca- 
vities which contain the ſea, and other waters, were deeper, al- 


though the waters were no leſs in quantity, only their ſurfaces 


narrower and leſſer, the evaporations would be ſo much the leſs, 
inaſmuch as thoſe evaporations are made from. the ſurface, and 
are conſequently in proportion to the ſurface, not the depth, 

or quantity'of water. | 
(a) I took notice before, in book I. chap. 5. note (a) p. 58. 
that the vapours conſtituting clouds and rain, are veſiculae of 
water detached by heat. The manner of which I conceive to 
be thus; heat being of an agile nature, or the lighteſt of all 
bodics, caſily breaks looſe from them; and if they are humid, 
D 6 
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in its paſſage, carries along with it particles, or litthe caſes of 
the water; which being lighter than air, are buoyed up thereby, 
and ſwim in it; until by knocking againſt one another, or be- 
ing thickened by the cold, as in the note before cited, they are 
reduced into clouds and drops. 

Having mentioned the manner how vapours are raiſed, and 
there being more room here than in the note before-cited, I 
ſhall, for the illuſtration of nature's proceſs, take notice of three 
things obſervable to our purpoſe, in water over the fire. 1. That 
the evaporations are proportional to the heat aſcending ont of 
the water. A ſmall heat throws off but few vapours, ſcarce vi- 
ible: a greater heat, and aſcending in greater quantities, carries 
off groſſer, larger, and more numerous veſiculae, which we call a 
ſteam; and if the heat breaks through the water with ſuch a fury, 
as to Jacerate and lift up great quantities or bubbles of water, 
too heavy for the air to carry or buoy np, it cauſeth what we 
call boiling. And the particles of water thus mounted up by the 
heat, are viſible ſphacrules of water, if viewed with a micro- 
ſcope, as they ſwim about in a ray of the ſun let into a dark 
room, with warm water underneath ; where ſome of the vapours 
appear large, ſome ſmaller ſphaerules, according, no doubt, to the - 
larger and leſſer quantities of heat blowing them up and carrying 
them off. 2. If theſe vapours be intercepted in their aſcent by 
any context, eſpecially cold body, as glaſs, marble, etc. they are 
thereby reduted into drops, and maſſes of water, like thoſe of 
Taip, etc. 3. Theſe vapours in their aſcent from the water, 
may be obſerved, in cold froſty weather, her to rife but a 
little above the water, and there to hang, or to glide on a little 
above its ſurfave: or if the weather be very cold, after a little 
aſcent, they may be ſeen to fall back again into the water; in 
their aſcent and deſcent deſcribing a curve ſomewhat like that of 
an arrow from a bow. But in a warmer air, and ſtill, the va- 
pours aſcend more nimbly and copiouſly, mounting up aloft, till 
they are out of fight. But if the air be warm and windy too, 
the vapours are ſooner carried out of fight, and make way for 
others. And accordingly I have often obſerved, that hot li- 
quors, if not ſet too thin, and not frequently ſtirred, cool flower 
in the greateſt froſts, than' in temperate weather, eſpecially if 
windy. And it is manifeſt, by good experiments, that the eva - 
porations are lefs at thoſe times than theſe; leſs by far in tho 


winter than the warmer months. 
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of clouds and rains, to temperate the cold (a) of the 

* northern frozen air, to cool and mitigate the heats 

5 (b) of the torrid zone, and to refreſh the earth with 
(a) As our northern iſlands are obſerved to be more tempe- 

d rate than our continents, (of which we had a notable inftanee in 

I the great froſt 1708-9, which Ireland and Scotland felt leſs of 

* than moſt parts of Europe beſides; of which ſee book iv. chap. 

— 12. note (a) p. 252.) ſo this temperature is owing to the warm 

0 


vapours afforded chiefly by the ſea, which, by the prececding 
note, muſt neceſſarily be warm, as they are vapours, or water 
inflated by heat. 

The cauſe of this heat I take to be buy that of the ſun, 
and partly ſubterrancous. That it is not wholly that of the ſun, 
is manifeſt from vapours, being as much, or more copiouſly raiſ- 
ed, when the ſun-beams are weakeſt, as when ſtrongeſt, there 
being greater rains and winds at the one time than the other. 

And that there is ſuch a thing as ſubterraneous heat, (whether 

central, or from the mecting of mineral juices; or ſuch as is 
congenial, or connatural to our globe, I have not time to en- 

quire; but, I ſay, that ſuch a thing is,) is evident not only from 

the hot-baths, many fiery eruptions and exploſions, etc. but alſo = 
from the ordinary warmth of cellars and places under ground, 
which are not barely comparatively warm, but of ſufficient heat 
to raiſe vapours alſo: as is manifeſt from the ſmoking of per- 
ennial fountains in froſty weather, and water drawn out of 
pumps and open wells at ſuch a time. Yea, even animals them- 
ſelves are ſenſible of it, as particularly moles, who dig before a 
thaw, and againſt ſome other alterations of the weather; ex- 
Cited, no doubt, thereunto by the ſame warm vapours ariſing in 
the earth, which animate them, as well as produce the ſucceed- 
ing changes of the weather. 

(b) Beſides the trade-winds, which ſerve to mitigate the ex. 
ceſſive heats in the torrid zone, the clouds are a good ſcreen a- 
gainſt the ſcorching ſun-beams, eſpecially when the ſun paſſeth 
their zenith; at which time is their winter, or cooleſt ſeaſon, 
by reaſon they have then moſt clouds and rain. For which ſer- 
vice, that which Varene takes notice of, is a great providence of 
God, viz. * Pleraque loca zonae torridae vicinum habent mare, ut 


India, inſulae Indicac, lingua Africac, Guinea, Braſil x 
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fertile ſhowers; yea, in ſome meaſure, to miniſter 
freſh waters to the fountains and rivers. Nay, ſo 
abundant is this great bleſſing, which the moſt in- 
dulgent Creator hath afforded us by means of this 
diſtribution of the waters I am ſpeaking of, that 
there is more than a ſcanty, bare proviſion, or mere 
ſufficiency; even a plenty, a ſurpluſage of this uſe. i 
ful creature of God, the freſh waters, afforded to 
the world; and they ſo well ordered, as not to 
drown the nations of the earth, nor to ſtagnate, 
ſtink, and poiſon, or annoy them; but to be gent- 
ly carried through convenient channels back again 
to their grand fountain (a) the ſea; and many of | 


Mexicana, Hiſpania : panca loca zonae torridae ſunt Mediter- 
* ranea.” Varenii Geogr. I. 2. c. 26. prop. 10. ſect. 7, 

(a) That ſprings have their origin from the ſea, and not from 
rains and vapours, among many other ſtrong reaſons, I conclude þ 
from the perennity of divers ſprings, which always afford the | 
ſame quantity of water. Of this ſort there are many to be found | 
every where. But I ſhall, for an inſtance, ſingle out one in the | 
pariſh of Upminſter, where I live, as being very proper for my 
purpoſe, and one that I have had better opportunitics of making 
remarks upon above twenty years. This in the greateſt droughts 
is little, if at all, diminiſhed, that I could perceive by my eye, 
although the ponds all over the country, and an adjoining brook, 
have been dry for many months together; as particularly in 
the dry ſummer months of the year 1705. And in the wetteſt 
ſeaſons, ſuch as the ſummer and other months were, preceding 
the violent ſtorm in November 1703, (Vide Philoſ. Tranſ. Na 
289.) I fay, in ſuch wet ſeaſons, I have not obſerved any io- 
crement of its ſtream, excepting only from violent rains falling 
therein, or running down from the higher land into it ; which 
diſcoloureth the waters oftentimes, and makes an increaſe of | 
only a day's,” or ſome times but a few hours continuance. But 
now, if this ſpring had its origin from rain and vapours, there 
would be an increaſe and decreaſe of the one, as there ſhould 
happen to be of the other: as actually it is in ſuch temporary 
ſprings as have undoubtedly their ſource from rain and yapours, 


ip 4 * 
hu 7 5. WO. RES. 4 . 
r 
* . 


LE 3 N 2 


by — 


2 2 „„ ta, - 


] 
h 
N 
r 
n 
f 
ſ 
n 


— 


Caxae. V. EARTH and Waters. 87 


them through ſuch large tracts of land, and to ſuch 
Aid 0s a that it is a great wonder the 


But beſides this, another conſiderable thing in this Upminſter - 
ſpring, and thouſands of others, is, that it breaks out of ſo in- 
conſiderable an hilloc, or eminence of ground, that can have no 
more influence in the condenſation of the vapours, or ſtopping 
the clouds, (which the maintainers of this hypotheſis ſuppoſe) 
than the lower lands about it have. By ſome critical obſervations 
I made with a very nice portable barometer, I found that my 
houſe ſtands between 80 and go feet higher than the low-water 
mark in the river of Thames, neareſt me; and that part᷑ of the 
rivet being ſcarce thirty miles from the ſea, I gueſs, (and am 
more confirmed from ſome later experiments I made nearer the 
ſea) that we cannot be much above 100 feet above the fea, The 
ſpring I judge nearly level wich, or but little higher than where 
my houſe ſtands; and the lands from whence it immediately 
iſſues, I gueſs about 15 or 20 feet higher than the ſpring; and 
the lands above that, of no very remarkable height, And in- 
deed, by actual meaſure, one of the higheſt hills I have met with 
in Eſſex, is but 363 feet high; (Vide Philoſ. Tranſ. Ne 313. p. 
16.) and I gueſs, by ſome very late experiments I made, nei- 
ther that, nor any other land in Eſſex, to be above 400 feet 
above the ſca. Now, what is ſo inconſiderable a rife of land to 
a perennial condenſation of vapours, fit to maintain even ſo in- 
conſiderable a fountain, as what I have mentioned is? or indeed 
the high-lands of the whole large county of Eſſex, to the main- 
taining of all its fountains and rivulets? | 

But I ſhall no farther proſecute this argument, but refer to the 
late learned, curious, and induſtrious Dr. Plot's Tentamen Phil, 
de Orig. Font. in which he hath fully diſcuſſed this matter. 

As to the manner how the waters are raiſed up into the moun- 
tains and higher lands, an eaſy and natural repreſentation may 
be made of it, by putting a little heap of ſand, aſaes, or a little 
Joaf of bread, etc. in a baſon of water; where the ſand will re- 
preſent the dry land, or an iſland, and the baſon of water the ſea 
about it. And as the water in the baſon riſeth to, or near the 
top of the heap in it, ſo do the waters of the ſea, lakes, ete. riſe 
in the hills. Which caſe I take to be the ſame with the aſcent 
of liquids in capillary tubes, or between contiguous planes, or in 
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fountains ſhould be high enough (a), or the ſeas fr 
low enough, ever to afford ſo long a conveyance, di 
Witneſs the Danube (b) and Wolga of Europe, the th 
Nile (c), and the Niger (d) of Afric, the Ganges (e), te 
and Euphrates of Aſia, and the Amazons River (/), le 
and Rio de la Plata of America, and many others Mm 
which might be named; ſome of which are ſaid to ti 
run above 5000 miles, and fome no leſs than 6000 

a tube filled with aſhes: of which the induſtrious and complete 

artificer in air-pumps, Mr. Hawkſbee, hath given us ſome, not 7 


contemptible experiments, in his Phyſ. Mech. Exp. p. 139. 

Among the many cauſes aſſigned for this aſcent of liquors, 
there are two that bid the faircſt for it, viz. the preſſure of the 
atmoſphere, and the Newtonian attraction. That it is not the 
former, appears from the experiments ſucceeding, as well, or 
better, in vacuo, than in the open air, the aſcent being rather 
ſwifter in vacuo. This then being not the cauſe, I ſhall ſup- 
poſe the other is; but for the proof thereof I ſhall refer to ſome 
of our late Engliſh authors, eſpecially ſome very late experiments 
made before our moſt famous Royal Society, which will be ſo 
well improved by ſome of that illuſtrious body, as to go near to 
put the matter out of doubt. 

(a) See book iii. chap. 4. 

(b) * The Danube, in a ſober account, ING a courſe of 
above 1500 miles, (i. e. in a ſtrait line) from its riſe to its fall,” 
Bohun's Geogr. Dict. 

(c) Tractus ſc. longitudo [Nili] eſt milliarium cireiter 63e 
* Germ. ſive Ital. 2520, pro quibus ponere licet 3000 propter 
5s curvaturas.* Varen. Geogr. I. 1. c. 16. p. 27. 

(4) Varene reckons the courſe of the Niger, at a middle 
computation, 600 German miles, that is 2400 Italian. 

(e) That of the Ganges he computes at 300 German miles. 
But if we add the curvatures to theſe rivers, their channels are 
of a prodigious length. 

(f) * Oritur flumen (quod plerumque Amazonum, etc.) haud 
* procul Quito in montibus-—Cnm per leucas Hiſpanicas 1356. 
* curſum ab occidente in orientem continuarit, oſtio 84 leucas 
lata in oceanum praccipitatur.” Chr, D*Acugna relatio de 
flumine Amaz. in Act. Erud. Aug. 1683, 
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from their fountains to the ſea. And indeed ſuch pro- 
digious eonveyances of the waters make it manifeſt, 
that no accidental currents and alterations of the wa- 
ters themſelves, no art or power of man, nothing 
leſs than the Fiat of the Almighty, could ever have 
made, or found, ſo long and commodious declivi- 


ties, and channels for the paſſage of the waters. 


CHAP. VI. 


The great VARIETY and Quantity of all Tuinas 
upon, and in the Terraqueous Globe, provided 
for the Uſes of the World. ; 


| ' 
HE laſt remark I ſhall make about the terra - 
queous globe in general is, the great variety 


| of kinds, or tribes, as well as prodigious number of 


individuals of each various tribe, there is of all crea- 
tures (a). There are ſo many beaſts, ſo many 
birds, ſo many inſets, ſo many reptiles, ſo many 


(a) Non dat Deus beneficia? Unde ergo iſta quae poſſides? 
* —Unde haec innumerabilia, oculos, aures et animum mulcen- 
* tia? Unde illa luxuriam quoque inſtruens copia? Neque enim 
* neceſſitatibus tantummodo noſtris proviſum eſt: uſque in deli- 
* cias amamur. Tot arbuſta, non uno modo frugifera, tot her- 
* bac ſalutares, tot varictates ciborum, per totum annum digeſtae, 
* ut inerti quoque fortuita terrae alimento praeberent. Jam ani- 
* malia omnis generis, alia in ficco, etc.——ut omnis rerum na- 
* turac pars tributum aliquod nobis conferret,” Sencc. de Benef. 
I. 4. c. 5, ubi plura vide. | | 

* Hic, ubi habitamus, non intermittit ſuo tempore coelum 
* niteſcere, arbores frondeſcere——tum multitudinem pecudum 
* partim ad veſcendum, partim ad cultus agrorum, partim ad 
* vchendum, partim ad corpora veſtienda; hominemque ipſum 
* quak contemplatorem coeli ac deorum, ipſorumque cultorem. 
* —— Hae igitur, et alia innumerabilia cum cernimus, poſſu- 
* muſne dubitare, quin his pracſit aliquis vel eſſector, ſi hace 
* Data ſunt, ut Platoni videtur: vel ſi ſemper fuerint, ut Ariſto» 
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trees, ſo many plants upon the land; ſo many fiſhes, 
fea-plants, and other creatures in the waters; ſo 
many minerals, metals, and foſſiles in the ſubterra- 
neous regions; ſo many ſpecies of theſe genera, ſo 
many individuals of thoſe ſpecies, that there is no- 
thing wanting to the uſe of man, or any other 
creature of this lower world. If every age doth 
change its food, its way of cloathing, its way of 
building; if every age (a) hath its variety of diſeaſ- 
es; nay, if man, or any other animal, was mind- 
ed to change theſe things every day, ſtill the crea- 
tion would not be exhauſted, ſtil] nothing would 
be wanting for food, nothing for phyſic, ng 
for building and habitation, nothing for cleanlineſs 
and refreſhment, yea, even for recreation and plea- 
ſure. But the munificence of the Creator is ſuch, 
that there is abundantly enough to ſupply the wants, 
the conveniencies, yea, almoſt the extravagancies 
of all the creatures, in all places, all ages, and up- 
on all occaſions. RS > 
And this may ſerve to anſwer an objection againſt 
the excellency of, and wiſdom ſhewed in; the crea- 
tion; namely, what need of ſo many creatures (5)? 


* teli placet, moderator tanti operis et muneris? Cie. Tuſe. 
- Quaeſt. I. 1. c. 28, 29. E: 

(a) * Sunt et gentium differentiae non mediocres—quae con- 
* templatio aufert rurſus nos ad ipſorum animalium naturas, inge- 
* nitaſque iis vel certiores morborum omnium medicinas. Enim 
vero rerum omnium parens, nullum animal ad hoc tantum ut 
0 paſceretur, aut alia fatiaret, naſci-voluit : arteſque ſalutares iis 
* inſeruerit.* Plin. Nat. Hiſt. 1. 27. c. 13. TR 

(b) This was no very eaſy queſtion to be anſwered by ſuch as 
held, that all things were made for man ;* as moſt of the an- 
cicnts did; as Ariſtotle, Seneca, Cicero, and Pliny, (to name on- 
ly ſome of the chief). And Cicero cites it as the celebrated 
Chryſippus's opinion, Praeclare enim Chryſippus, caetera nata 
eſſe hominum cauſa, et deorum. De fin. bon. et mal. I. 3. 
And in his De Nat, Deor. I. 2. fin, he ſeriouſſiy proves the 
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Particularly of ſo many inſets, ſo many plants, and 
ſo many other things? And eſpecially of ſome of 
them, that are ſo far from being uſeful, that they 
are very noxious; ſome by their ferity, and others 
by their poiſonous nature, etc. 

To which I might anſwer, that in great vari- 
ety, the greater art is ſeen; that the fierce, poiſo- 
nous, and noxious creatures ſerve as rods and 
ſcourges to chaſtiſe us (a), as means to excite our 


world itſelf to have been made for the gods and men, and all 
things in the world to have been made and contrived for the be- 
nefit of man, parata et inventa ad fructum hominum, ' are his 
words. So Pliny, in his preface to his 7th book, ſaith, nature made 
all things for man; but then he makes a doubt, whether he 
ſhewed herſelf a more indulgent parent, or cruel ſtep-mother, as 
in book iv. chap. 12. note 2. But ſince the works of God have 
been more diſcovered, and the limits of the univerſe have been 
found to be of infinitely greater extent than the ancients ſuppoſed 
them; this narrow opinion hath been exploded. And the anſwer 
will be found eaſy to theſe queſtions, why ſo many uſeleſs erea- 
tures? In the heavens, why ſo many fixed ſtars, and the great- 
eſt part of them ſcarce viſible? why ſuch ſyſtems of planets, as 
in Jupiter, Saturn, etc. (Sec my Aſtro-Theoiogy.) In the carth 
and waters, why ſo many creatures of no uſe to man? ; 

(a) * Nec minus clara exitii documenta ſunt etiam ex con- 
* temnendis animalibus. M. Varro author eſt a cuniculis ſuſſoſſum 
in Hiſpania oppidum, a talpis in Theſſalia: ab ranis civitatem 
* in Gallia pulſam, ab locuſtis in Africa: ex Gyaro Cycladum 
* inſula, incolas a muribus fugatos: in Italia Amyclas a ſerpen- 
* tibus deletas. Citra Cynamolgos Æthiopas late deſerta regio 
* eſt, a ſcorpionibus et ſolpugis gente ſublata: et 4 ſeolopendris 
: abactos Trerienſes, auctor eſt Theophraſtus.” Plin. Nat. Hiſt, 
8. c. 29. 5 

To theſe inſtances may be added, the plague they ſometimes 
ſuffer from a kind of mice (they call Leming, Leminger, -Lem- 
mus, etc.) in Norway, which eat up every green thing. They 
come in ſuch prodigious numbers, that they fancy them to fall 
from the clouds; but Ol. Magnus rather thinks they come from 
ſome of the iflagds, Hiſt. I. 8. c. 2. If the reader bath a mind 
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wiſdom, care, and induſtry, with more to the ſame 
purpoſe. But theſe 2 have been fully urged by 
others; and it is ſufficient to ſay, that this great 


to ſee a large account of them, with a diſpute about their gene- 
ration, a. handſome cut of them, with the prayers, and an ex- 
orciſm againſt them uſed in the church of Rome, I ſhall refer 
him (it being too tedious to recite in theſe notes) to Muſacum 
Wormian. I. 3. c. 23. 5 

* Quare patimur multa mala a creatura quam fecit Deus, niſi 
* quia offendimus Deum? De poena tua peccatum tuum accuſa. 
non judicem. Nam propter ſuperbiam inſtituit Deus eteaturam 
* iſtam minimam et abjectiſſimam ut ipſa nos torqueret, ut cum 
* ſuperbus fuerit homo, et ſe jactaverit adverſus deum,—cum ſe 
© erexcrit, pulicibus ſubdatur. Quid eſt, quod te inflas humana 
* ſuperbia?—Pulicibus reſiſte ut dormias. Cognoſce qui ſis. Nam 
* propter ſuperbiam noſtram domandam-— creata illa quae mo- 
© leſta ſunt: populum Pharaonis ſuperbum potuit Deus domare de 
* urſis, etc. Muſcas et ranas illas immiſit, ut rebus viliſſimis ſu- |} 
* perbia domaretur. Omnia ergo per ipſum — facta ſunt; et 
* fine ipſo factum eſt nihil.“ Aug. Tract. 2. in S. Joh, 

But although the infinitely wiſe Creator hath put it in the 
power of ſuch vile animals to chaſtiſe us, yet bath he ſhewed 
no leſs wiſdom and kindneſs in ordering many, if not maſt of 
them fo, as that it ſhall be in the power of man, and other crea- 
tures, to obviate or eſcape their evils. For, - beſides the noble an- 
tidotes afforded by minerals, vegetables, etc..many, if not moſt 
of our European venomous animals carry their cure, as well as 
poiſon in their own bodies. The oil, and, I doubt not, the body 
of ſcorpions too, is a certain remedy againſt its ſtroke. A bee, 
waſp, or hornet, cruſhed and rubbed, and bound upon the place, 
J have always found to be a certain cure for the ſting of thoſe 
creatures. And I queſtion not, but the fleſh, eſpecially the head, 
of vipers, would be found a remedy for their bites. 

* Our viper-catchers have a remedy, in which they place fo 
great confidence, as to be no more afraid of the bite [of a vi- 
© per] than of a common puncture, immediately curing them- 
© ſelves by the application of their ſpecific. This though they 
keep a great ſecret, I have, upon ſtrift enquiry, found to be no 
+ other than Axungia Viperina, preſently rubbed into the wound. 
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variety is a moſt wiſe proviſion for all the uſes of 
the world in all ages, and all places. Some for food, 
ſome for phyſic (a), ſome for habitation, ſome for 
utenſils, ſome for tools and inſtruments of work, 
and ſome for recreation and pleaſure, either to man, 
or to ſome of the inferior creatures themſelves; even 
for which inferior creatures the liberal Creator hath 
provided all things neceſſary, or any ways condu- 
cing to their happy, cotnfortable living in this 
world, as well as for man. 

And it is manifeſt, that all the creatures of God, 
beaſts, birds, inſects, plants, and every other genus, 
have, or may have, their ſeveral uſes even among 


This remedy the learned doctor tried himſelf with good ſucceſs, 
in a young dog that was bitten in the noſe. Vide Mead of Poi- 
ſons, p. 29. 

And as to the means to eſcaps the miſchief of ſuch noxious 
animals, beſides what may be effected by the care, induſtry, and 
ſagacity of man; ſome of them are ſo contrived and made, as to 
give warning or time to creatures in danger from them. Thus, 
for inſtance, the rattle-ſnake, the moſt ' poifonous of any ſer- 
pent, who darts its poiſonous vapours to ſome diſtance, and in 
all probability was the 'baſiliſk of the antients, ſaid to kill with 
its eyes: this involuntarily gives warning by the rattle in its tail. 
So the ſhark, the moſt rapacious animal of the waters, is forced 
to turn himſelf on his back, and thereby gives an opportunity 
of eſcape, before he can catch his prey. 

(a) © Haec ſola naturae placuerat eſſe remedia parata vulgo, 
* inventu facilia, ac ſine impendio, ex quibus vivimus. Poſtea 
* fraudes hominum et ingeniorum capturae officinas invenire iſtas, 
in quibus ſua cuique homini venalis promittitur vita. Statim 
* compolitiones et miſturae inexplicabiles decantantur. Arabia 
atque India in medio aeſtimantur, ulcerique parvo medicina a 
Rubro mari importatur, cum remedia vera quotidie pauperri- 
n us quiſque coenet,” Plin. I. 24. c. 1. 95 

* Non ſponte ſua ex tellure germinant herbae, quae contra 
* quoſcunque morbos accommodatae ſunt; ſed eae voluntate opifi- 
cis, ad noſtram utilitatem productae ſunt.” Baſil. Aſcet, Tom. 24 

Conſult here book x. note (a), (ö), page 437. (a) 458. 
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men. For although in one place many things may 
lie neglected, and out of uſe, yet in other places 
they may be of great uſe. So what hath ſeemed 
uſeleſs in one age, hath been received in another; 
as all the new diſcoveries in phyſic, and all the al- 
terations in diet do ſufficiently witneſs. Many 
things alſo there are which in one form may be per- 
Nicious to man; but in another of great uſe. There 
are many plants, (a), many animals, many mine- 
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(a) Among poiſonous vegetables, none more famous of old 
than hemloc, accounted at this day alſo very dangerous to man, 
of which there are ſome diſmal examples in our Philoſ. Tranſ. 
Wepfer, etc. But yet this plant is food for goats, and its ſeeds 
to buſtards; and, as Galen ſaith, to ſtarlings alſo. Neither i; 
this ſo pernicious a plant, only food, but alſo pbyſic to ſome 
animals. An horſe troubled with the farcy, and conld not be 
cured with the moſt famous remedies, cured himſelf of it in a 
ſhort time, by cating hemloc, of which he cat greedily. Vide 
Phil. Tranſ. N® 23x. And a woman which was cured of the 
* plague, but wanted fleep, did, with very good effect, cat hem- 
loc for ſome time; till falling ill again of a fever, and having 
© left off the uſe of this remedy, he Nic. Fontanus] endeavour- 
ed to procure her reſt by repeated doſes of opium, which had 
* no operation, till the help of cicuta was again called in with 
* delired ſucceſs,” Mead of Poiſ. p. 144. | 

And not only hemloc, but many other, if not moſt plants 

- accounted poiſonous, may have their great uſe in medicine: of 
which take the opinion of a noble judge, my ingenious and 
learned friend, Dr. Taricred Robinſon, in a letter I have of his 

to the late great Mr. Ray, of Nov. 5, 1664. viz. © According to 
* my promiſe, I here ſend you a few obſeryations concerning 
* ſome plants ſeldom uſed in medicine, being eſteemed poiſonous, 
* which if truly corrected, or exactly doſed, may perhaps prove 
the moſt powerful and eſſectual medicines yet known, Hay- 
ing then given an account of ſome of their correctives, he gives 
theſe follow ing examples, viz. 1. * The hellebores incorporated 
* with a ſapo, or alkaly- ſalts alone, are ſacceſsful remedies in 
* epilepſics, vertigos, palſies. lethargics, and manias. Doſ. a 3. 
to 3 6. 2. The Radic. Aſſari, Cicutac, and the Napellos, 
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rals, which in one form deſtroy, in another heal. 
The caſſada plant unprepared poiſoneth, but prepar- 
ed is the very bread of the Weſt-Indies(a). Vipers 
and ſcorpions, and many minerals, as deſtructive 
as they are to man, yet afford him ſome'of his beſt 
medicines. io! | 
Or if there be many things of little, immediate, 
uſe to man, in this, or any other age; yet to 
other creatures they may afford food or phyſic, or 
be of ſome neceſſary uſe. How many trees and 
plants, nay, even the very carcaſes of animals, 
yea, the very duſt of the earth (5), and the moſt 
refuſe, contemptible things to be met with; I ſay, 
how many ſuch things are either food, or probably 
medicine to many creatures; afford them retreat, 
are places of habitation, or matrixes for their ge- 


in agues and periodical pains. Doſ. 9 j. 3 6. 3. The Hyoſ- 
* cyamus in Haemorrhagies, violent heats and perturbation of the 
blood, and alſo in all great inflammations. Doſ. 9 j. to 3 6, 
4. The Semen Stramoniae is a very good anodyne, uſeful in 
* vigilias, rheumatiſms, hyſteric caſes, in all the orgaſms of the 
blood or ſpirits, and wherever there is an indication for a pa- 
* regoric, Doſ. 3 j. to 3 f. $. Elaterium thus correfted, may 
* be given from gr. x. to xv. in hydropical caſes, without any 
* ſenſible evacuation or diſturbance. So may the Soldanella and 
* Gratiola in greater doſes, 6. Opium corietted as afore-men- 
* tioned, loſes its narcotic faculty, and may be given very ſafely 
in great doſes, and proves more than uſually prevalent in con- 
* yullive caſes, fluxes, catarrhs, and all painful paroxyſms, etc. | 

(a) © It is of the moſt general uſe of any proviſion all over the 
* Weft- Indies, eſpecially in the hotter parts, and is uſed to victual 
* ſhips.” Dr. Sloan's Nat. Hiſt. of Jamaica, vol, r. ch. g. ſect. r2. 

(5) 1 have ſhewn, in the Phil. Tranſ. that the pediculus fatidi- 
cus, mortiſaga, pulſatorius, or death-watch, there deſcribed, feed- 
eth upon duſt ; but that this duſt they eat, is powdered bread, 
fruits, or ſuch like duſt, not powdered earth; as is manifeſt 
from their great diligence and curioſity in hunting among the 
duſt, Sce more in Phil, Tranſ. No 291. 
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neration, as ſhall be in proper place! The 
prodigious ſwarms of inſects in the air, and in the 
waters, (many of which may be perhaps at preſent 
of no great uſe to man) yet are food to birds, fiſhes, 
Teptiles, inſects themſelves, and other creatures (a), 
for whoſe happy and comfortable ſubſiſtence, I have 
faid the bountiful Creator ' hath liberally provided, 
as well as for that of man. 
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Of the Terraqueous Globe in particular, more 
a eſpecially the Eartb. 


H thus taken a general proſpect of our 


terraqueous globe, I ſhall in this book come 

to its particulars. But here we have ſuch an | 
immenſe variety preſenting itſelf to our ſenſes, and | 
ſuch amazing ſtrokes of power and wiſdom, that it | 
is impoſlible not to be at a ſtand, and very difficult 
to know where to begin, how to proceed, or where 
to end. But we mult however attempt. 

And for the more clear and regular proceeding 
on this copious ſubject, I ſhall diſtribute the globe 
into its own grand conſtituent parts. 

I. The Earth and its appurtenances. 
IT. The Waters and theirs. | 
The'firſt of theſe only, is what at preſent I ſhall 
be able to take into this ſurvey. 

And in ſurveying the earth, I intend, 

1. To conſider its conſtituent parts, or things | 

iar to itſelf. 2 
2. The inhabitants thereof, ar the ſeveral kinds 
of creatures that have their habitation, growth, or 
ſubſiſtence thereon. 

i. As to the earth itſelf, the moſt remarkable 
things that preſent themſelves to our view, are, 


(a) See book iv. chap. 11. 
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1. Its various moulds and foils. | | | 
2. Its ſeveral ſtrata, or beds. 
3. Its very ſubterraneous paſſages, grottos, and 
caverns. 
4- Its mountains and vallies. 
CHAP. I. 
Of the Sorts and MouLDs in the Earth. 


THE various ſoils and moulds are an admirable 
and manifeſt. contrivance of the all-wiſe- Crea- 
tor, in making this proviſion for the various vege- 
tables (a), and divers other uſes of the creatures. 
For, as ſome trees, ſome plants; ſome grains dwindle 
and die in a difagreeable ſoil, but thrive and flouriſh 
in others; ſo the all-wiſe Creator hath amply pro- 
vided for every kind a proper bed. 


nd - If ſome delight in a warm, ſome in a cold ſoil; 
it fomein a lax or ſandy, ſome a heavy or clayey foil; 
ult Joy | 


(a) It is not to be doubted, that although vegetables delight 
in peculiar ſoils, yet they owe not their life and growth to the 
earth itſelf, but to ſome agreeable juices or ſalts, etc. reſiding in 
the earth. Of this the great Mr. Boyle hath given us ſome good 
experiments. He ordered his gardener to dig up, and dry in an 
oven, ſome earth fit for the purpoſe, to weigh it, and to ſet 
therein ſome ſquaſh ſeeds, (a kind of Indian pompion.) The ſeeds 
when ſown were watered with rain or ſpring-water only. But al- 
though a plant was produced in one experiment of near 3 Ib. 
and in another of above 14 Ib. yet the earth when dried, and 
weighed again, was ſcarce diminiſhcd at all in its weight. 
Another experiment he alleges is of Helmont's, who dried 
20c Ib. of earth, and therein planted a willow weighing 5 I. 
which he watercd with rain, or diſtilled water: and to ſecure it 
from any other earth getting in, he covered it with a perforated 
tin-cover, After five years, weighing the ttee with all the leaves 
it had born in that time, he found it to weigh 169 Ib. 3 3; but 
the earth to be diminiſhed only about 2 3 in its weight. Vidg 
Boyle's Scept, Chym. part 2. page 114. 
| — 
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ſome in a mixture of both, ſome in this, and that, 
and the other mould, ſome in moiſt, ſome in dry 
places (a); ſtill we find proviſion enough for all theſe 
purpoſes: every country abounding with its proper 
trees and plants (5), and every vegetable flouriſhing 
and gay, ſomewhere or other about the globe, and 
abundantly anſwering. the almighty command of 
the Creator, when the earth and waters were ordered 
to their peculiar place, Gen. i. 11. And God ſaid, 
Let the earth bring forth graſs, the herb yielding 
* ſeed, and the tree yielding fruit after his kind. 
Al} which we actually fee is fo. 
Too this convenience which the various ſoils that 
coat the earth are of to the vegetables, we may add 
their great uſe and benefit to divers animals, to many 
kinds of quadrupeds, fowls, inſects, and reptiles, who 
make in the earth their places of repoſe and reſt; 
their retreat in winter, their ſecurity from their e- 
nemies, and their neſts to repoſe their young; ſome 
delighting in a Jax and pervious mould, admitting 
them an eaſy paſſage; and others delighting in a 
firmer and more ſolid earth, that will better RO: 
them againſt injuries from without. 


(a) Tus $triru; Cmre Ths 0izevg, & Alves Ta tpirTd.— - Ta- 
Sido, etc. - Ta A Yap pid Fypùs, Ta dt vd pus, Ta it Na- 
Ates, 24 Jt r,, Ta dt v,, SUA, TH ev dene 
ra J% tadfug.--Znra yap rd mpiopopa t Thy xpaciv, ii dt 
d rde, % is xupe, % fabvppita, x txmronauppitc, S tris nan ds 
cg. nardt rd en- -d ra yadp Taurz, tri bt r oxorc cu 
75 SAeior, % rd Gyojuore jet r abr, dra d ric rafRNαν vi 
gvoiws. Theophraſt. de Cauſ. Plant. I. 2. c. 9. 

(5) Nec vero terrae ferre omnes omnia poſſunt. 
Fluminibus Salices, craſſiſque paludibus Alni 
Naſcuntur: ſteriles ſaxoſis montibus Orni: 

Littora Myrtetis laetiſſima: denique apertos 

Bacchus amat colles: Aquilonem et frigora Taxi. 
Aſpice et extremis domitum cultoribus orbem, 
Eoaſque domos Arabum, pictoſque Gelonos : 

Diviſae arboribus patriac, etc. Virg. Georg: 1. 2 
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of the various STRATA, or BEDS, ebſervable in 
the Earth. 


HE various Strata, or Beds, although but little 
different from the laſt, yet will deſerve a db. 


ſtinct conſideration. 
By the Strata, or Beds, I mean thoſe ayers of mi- 


nerals (a), metals (b), carth and ſtone (c), lying un- 


(a) Although minerals, metals, and tones lie in beds, and have 
done ſo ever ſince Noah's flood, if not from the creation ; yet it 
is greatly probable, that they have power of growing in their te- 
ſpective bed: that as the beds are robbed and emptied by miners, 
ſo after a while they recruit again. Thus vitriol, Mr. Boyle 
thinks, will grow by the help of the air. So allum doth the 
ſame. * We are aſſured (he faith) by the experienced Agricola, 
* that the earth, or ore of allum, being robbed of its file, will 

in tract of time recover it, by being expoſed to the air. , or 
Suſpic. about ſome hid. Qual. in the Air, p. 18. © 

(b) As to the growth of metal, there is great reaſon to ſt if: 
pect that alſo, from what Mr. Boyle hath alleged in his Obſer- 
vations about the growth of Metals; and in his Scept. Chym. 
part 6. p. 362. Compare alſo Hakewill's Apol. p. 164. 

And particularly, as to the growth of iron, to the inſtances 
he gives from Pliny, Fallopius, Caeſalpinus, and others; we may 
add, what is well known in the foreſt of Dean in Glonceſterſhire; 
that the beſt iron, and moſt in quantity, that is found there, is 
in the old cinders, which they melt over again. This the avthor 
of the Additions to Glouceſterſhire, in Cambden's Brit.” of the 
laſt edition, p. 245. attributes to the remiſſneſts of the formed 
melters, in not exhauſting the ore: but in all probability, it is 
rather to be attributed to the new impregnations of the old ore, 
or cinders, from the air, or from ſome ſcminal on gee or pla- 
ſtic quality in the ore itſelf. 

(c) As for the growth of ſtone,” Mr. Boyle gives two inſtan- 
ces, one is that famous place in France, called Les Caves Cou- 
tieres: Where the water, falling from the upper parts of the 
cave to the ground, doth preſently there condenſe into little 
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der that upper ſtratum, or tegument of the earth laſt 
fpoken of, all of a prodigious uſe to mankind: ſome 
being of great uſe for building; ſome ſerving for or- 
nament; ſome furniſhing us with commodious ma- 
chines, and tools to prepare our food, and for veſſels 
and utenſils, and for multitudes of other uſes; ſome 
{ſerving for firing to dreſs our food, and to guard us 
againſt the inſults of cold and weather; ſome being 
of greatuſein phyſic, in exchange and commerce, in 
manuring and fertilizing our lands, in dying: and co- 
louring, and ten thouſand other conveniencies, too 
many to be particularly ſpoken of: only there is one 
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6 © (tones, of ſuch figure as the drops, falling cither ſeverally, or 

* upon one another, and coagulating preſently into ſtones, chance 
* to exhibit.” Nid. Scept. Chym. p. 360. 
Such like caves as theſe I have myſelf met with in England; 
particularly on the very top of Bredon-Hill in Worceſterſhire, 
near the precipice, facing Perſhore, in or near the old fortreſs, 
called Bemſbury-Camp ; I ſaw ſome years ago ſuch a cave, which, 
if 1 miſ-remember not, was lined with thoſe ſtalaQical-ſtones on 
the top and ſides. On the top they hung like icicles great and 
ſmall, avd many lay on the ground. They ſeemed manifeſily 


to be made by an ex ſudation, or exſtillation of ſome petrifying c 
juices out of the rocky earth there. On the ſpot, I thought it ſo 
might be from the rains ſoaking through, and carrying with it th 
impregnations from the ſtone, the hill being there all rocky, ar 
Hard by the cave is one or more vaſt ſtones, which, if I miſ - wi 
take not, are incruſted with this ſparry, ſtalactical ſubſtance, if y or 
not wholly made of it. But it is ſo many years ago ſince I was | nc 
at the place, and not being able to find my notes about it, 1 bu 
cannot ſay whether the whole ſtone is, in all. probability, ſpar, in 
as Þ think it is, or whether I found it only caſed over with it, | 
notwithſtanding I was very nice in examining it then, and have fo 
now ſome of the fragments by me, conſiſting, among other fa 
ſhining parts, of ſome tranſparent angular ones, tir 
The other inſtance of Mr. Boyle, is from Linſchoten, who p- 


ſaith, that in the Eaſt · Indies, when they have cleared the diamond - 
mines of all the diamonds, * In a few years time they find in 
the ſame place new diamonds produced.” Boyle, ibid, 
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grand uſe of one of theſe ſtrata, or beds, that can- 
not eaſily be omitted, and that is, thoſe ſubterrane- 
ous ſtrata of ſand, gravel, and laxer earth that ad- 
mit of, and facilitate the paſſage of the ſweet wa- 
ters (a), and may probably be the colanders where-: 
by they are ſweetened, and then at the fame time; 
alſo conveyed to all parts of the habitable world, 
not only through the temperate and torrid zones, 
but even the fartheſt regions of the frozen poles. 
That theſe ſtrata are the principal paſſages of the 
ſweet fountain-waters, is, I think, notto be doubted, 


(a) It is not only agreeable to reaſdn, but I am told by per- 
ſons converſant in digging of wells throughout this county of Ef- 
ſex, where I live, that the ſureſt beds in which they find water, 
are gravel, and a coarſe dark coloured ſand; which. beds ſeldom 
fail to yield plenty of ſweet water: but for clay, they never find' 
water therein, if it be a ſtrong, ſtiff clay ; but if it be lax and ſandy, 
ſometimes ſprings are found in it; yet ſo weak, that they will 
ſcarcely ſerve the uſes of the ſmalleſt family. And iſometimes 
they meet with thoſe beds lying next, under a looſe, black mould, 
(which, by their deſcription, I judged to be a ſort of oazy. or to 
have the reſemblance of an ancient, ruſhy ground): and in that 
caſe the water is always naught, and ſtinks. And laſtly, another 
ſort of bed they find in Eſſex, in the clay ey lands, particularly 
that part called the Rodings, which yields plenty of ſweet water, 
and that is a bed of white earth, as though made of chalk and 
white ſand. This they find, after they have dug through forty, 
or more, feet of clay; and it is ſo tender and moiſt, that it will 
not lie upon the ſpade, but they are forced to throw it into their 
bucket with their hands, or with bowls; but when it comes 5 up 
into the air, it ſoon becomes an hard white ſtone. 

Thus much for the variety of beds wherein the waters are 
found. That it is in theſe beds only or chiefly the ſprings run, is 
farther manifeſt from the forcible eruption of the waters ſome- 
times out of thoſe watery beds. Of which ſee chap: 4. note (a) 
P-113. This eruption ſhews, that the waters come from ſome - 
eminence or other, lying at a diſtance, and being cloſely pent up 
within the watery ſtratum, by the clayey ſtrata, the waters with. 
force mount up, when the ſtrata above are opened. 
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conſidering that in them the waters are well known 


ro paſs, and in them the ſprings are found by thoſe 
that ſeek for them: I ſay, the principal paſſages, be- 
cauſe there are other ſubterraneous guts and chan- 
nels, fiſſures and paſſages, through which many 
times the waters make their way. 

No that which in a particular manner doth ſeem 
to me to manifeſt a ſpecial providence of God in 


the repoſ 


iting theſe watery beds is, that they ſhould 


be diſperſed all the world over, into all countries, 
and almoſt all tracts of land: that they ſhould fo en- 
tirely, or for the moſt part, conſiſt of lax, incoher. 
ing earth, and be ſo ſeldom blended with other im- 
pervious moulds, or if they are fo, itis commonly but 
accidentally; and that they are interpoſed between 
the other impervious beds, and fo are as a prop and 


pillar to guard them off, and to prevent their ſink- 


ing in and ſhutting up the paſſages of the waters. 

- The time when thoſe ſtrata were laid, was doubt. 
Jeſs at the creation, when © God ſaid (Gen. i. 9.) Let 
the waters under the heavens be gathered together 
*:unto one place, and let the dry land appear;* or 
elſe at the deluge, if, with ſome ſagacious naturaliſts, 


we ſuppoſe the globe of earth to have been diffolved 


by the flood (2). At that time, whatever it was, 
when the terraqueous globe was in a chaotic ſtate, 
and the earthly particles ſubſided, then thoſe ſeveral 
beds were, in all probability, re poſited in the earth, 
in that commodious order in which they now are 
found; and that, as is aſſerted, according to the laws 
of gravity (b). 

(a) Vide Dr. Woodward's Eſſay, part 2. Steno's Prodr. etc, 
- (6) Id. ib. p. 28, and 54. But Dr. Leigh, in his Nat. Hiſtory 
of Lancaſhire, ſpeaking of the coal-pits, denies the ſtrata to lie 
according to the laws of gravitation, ſaying, the ſtrata are a bed 
of marle, afterwards free ſtone, next iron-ſtone, then coal, or 


kennel-mine, then ſome other (trata, and again coal, etc. 


But upon a ſtricter enquiry into the matter, finding I had rea- 
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1 SH ALL take notice of the ſubterraneous 
grottos, and vulcanos, becauſe they are made an 
chectton (a) againſt the proferit contrivance and; 


ſin to ſuſpect that few, if any, aQually had wie the experiment, 
I was minded to bring the thing to the teſt of experiment my- 
ſelf; and having an opportunity, on April 11. 171z, J cauſed 
divers places to be bored, laying. the ſeveral ſtrata by chem- | 
ſelyes; which afterwards 1 weighed with all ſtrictneſs. firſt i in 

air, then in water, taking care that no air-bubbles, etc. might ob- 

ſtruct the accuracy of the experiment. The reſult was, that in 

my yard, the ſtrata were gradually ſpecifically heavier and heavi- 

er, the lower and lower they went; and the upper, which was 

clay. was conſiderably ſpecifically lighter than the lower ſtra- 

tum; which was firſt a looſe fand; then a gravel. In which ſtra- 

tum principally the: : ſprings run that ſupply my well. 

But in- my fields," where three places were bored, to no great 
depth, J found below the upper (ſuperficial ſtratum) a deep bed 
of ſand only, which was of different ' colours and conſiſtenee, 
which I weighed as before, together with the virgin-mould; but 
they were all of the ſame, or nearly the ſame ſpecific gravity, 
both out of the ſame hole, and out of different holes, although the 
ſand was at laſt fo gravelly, that it hindered our boring any deeper. 

Upon this, fearing leſt ſome error might be in the former expe- 
riments, I tried. them over again; and that with the ſame ſucceſs, 

After this I made ſome experiments in ſome deep chalk-pits, 
with the flints, chalk, etc. above and below; but the ſucceſs 
was not ſo uniform as before. 

Acquainting our juſtly renowned Royal Society with theſe ex- 
periments, they ordered their operator to experiment the ſtrata of 
a coal pit; the ſucceſs whereof may be ſeen in Phil. Tranſ. Ne 336. 

(a) © Nemo dixerit terram pulchriorem eſſe quod cavernoſa 
* fit, quod debiſcat in multis locis, quod diſrupta caveis et ſpa- 
* tis inanibus; iiſque nullo ordine diſpoſitis, nulla forma : nee 
quae aliud contineant quam tenebras et ſordes; unde graves et 
peſtiferae exhalationes, terrae motus, etc, Burn. ubi ſup. c. 7. 
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ſtructure of the globe. But, if well conſidered, they 
will be found to be wiſe contrivances of the Creator, 
ſerving to great uſes of the globe, and ends of God's 
government. Beſides many ſecret, grand functions 
and operations of nature in the bowels of the earth, 


that in all probability theſe. things may miniſter un- 
to, they are of great uſe to the countries where they 


are (a). To inſtance in the very worſt of the things 
named, viz. the vulcanos and ignivomous moun- 
tains; although they are ſome of the moſt terrible 


ſhocks of the globe, and dreadful ſcourges of the 


ſinful inhabitants thereof, and may ſerve them as 
emblems, and preſages of hell itſelf; yet even theſe 
have their great uſes too, being as ſpiracles or tun. 
nels () to the countries where they are, to vent the 
fire and vapours that would make diſmal havoc, and 
oftentimes actually do ſo, by dreadful ſuccuſſions and 
convulſions of the earth. Nay, if the hypotheſis 
of a central fire and waters be true, theſe out-lets 
ſeem to be of greateſt uſe to the peace and quiet 


(a) The Zirchnitzer ſea, in Carneola, is of great uſe to the in- 
babitants of that country, by affording them fiſh, fowls, foder, 
ſeeds, deer, ſwine, and other beaſts, carriage for their goods, 
ste. Vide Phil. Tranf. Ne 192, etc. or Lowth. Abrig. vol. 2. 
p. 306, ete. where you have put together in one view, what is 
diſperſed in divers of the Tranſactions. This fea or lake pro- 
ceeds from ſome ſubterrancous grotto, or lake, as is made 
highly probable by Mr, Valvaſor, ibid. 

The grotto Podpetſchio may be another inſtance, that the 
very ſubterrancous lakes may be of uſe, even to the inhabitants 
of the ſurface above: of which ſee Lowth. ubi ſupra, p. 317. 
Iturmius alſo may be conſulted here in his Phil, Eelect. Exer. 11. 
de Terrace. mot. particularly in chap. 3. ſome of the moſt emi- 
nent ſpecus's are enumerated, and fome of their uſes. 

() Crebri ſpecus {remedium}] praebent. Praeconceptum 
* enim ſpiritum exhalant: quod in certis notatur oppidis, quae 
minus quatiuntur. crebris ad eluviem cuniculis cavata.” Plin. 
Hiſt. Nat. I. 2. c. 82. 7 
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of the terraqueous globe, in venting the ſubterra- 
neous heat and vapours; which, if pent up, would 
make dreadful and dangerous commotions of the 
earth and waters. : | 2 
It may be then accounted as a ſpecial favour of 
the divine providence, as is obſerved by the au- 
thor before praiſed (a), That there are ſcarcely 
any countries, that are much annoyed with, 
© earthquakes, that have not one of theſe fiery 
© vents. And theſe (faith he) are conſtantly all 
«in flames whenever any earthquake happens, they 
« diſgorging that fire, which whilſt underneath, 
© was the cauſe of the diſaſter. Indeed (faith he) 
« were it not for theſe diverticula, whereby it thus 
© oaineth an exit, it would rage in the bowels of 
© the earth much more furiouſly, and make great- 
der havoc than now it doth. So that, though 
© thoſe countries, where there are ſuch vulcanos, 
© are uſually more or leſs troubled with earth-' 
* quakes; yet, were theſe vulcanos wanting, they 
* would be much more annoyed with them than 
now they are; yea, in all probability to that de- 
* gree, as to render the earth, for a vaſt fpace 
«round them, perfectly uninhabitable. In one 
word (ſaith he) fo beneficial are theſe to the ter- 
©ritories where they are, that there doth not want 
© inſtances of ſome which have been reſcued; and 
* wholly delivered from carthquakes by the break- 
ing forth of a new vulcano there; this conti- 
* nually diſcharging that matter, which being till 
then barricaded up, and impriſoned in the bow- 
*els of the earth, was the occaſion of very great 
*and frequent calamities.“ Thus far that inge- 
nious author. s | 


(a) Woodward's Eſſay, par. 3. conſe. 13, 


8. 


T tos J 
CHAP. Iv. 
Of the MounTtains and VALLEYS. 


| THE laſt thing I ſhall take notice of relating to 

* the earth, ſhall be the Hills and Valleys. 
Theſe the eloquent theoriſt owns to contain ſome. 
what augult and ſtately in the beholding of them, 
© that inſpireth the mind with great thoughts and 
© paſſions, that we naturally on ſuch occaſions think 
of God and his greatneſs.” But then, at the ſame 
time, he ſaith, © The hills are the greateſt examples 
©of ruin and confuſion; that they have neither 


© form, nor beauty, nor ſhape, nor order, any more 
© than the clouds in the air; that they conſiſt not 


of any proportion of parts, referable to any deſign, 
© nor have the leaſt footſteps of art or counſel.” 
Conſequently one grand part of this lower creati- 
on, even the whole preſent face of our terraqueous 
globe, according to this ingenious author, is a work 


of mere chance, a ſtructure in which the Creator 


did not concern himſclf. 


Part of this charge I have already briefly anſiver- 


ed, and my ſurvey now leads me to {hew, that the 
mountains are ſo far from being a blunder of chance, 
a work without deſign, that they are a noble, uſe- 
ful, yea, a neceſſary part of our globe (a). 


: (a) Though there are ſome that think mountains to be 1 


a deformity to the earth, ete. yet if well conſidered, they will 
de found as much to conduce to the beauty and conveniency of 
* the univerſe, as any of the other parts. Nature (ſaith Pliny) 
_ * purpoſely framed them for many excellent ufes; partly to tame 
* the violence of greater rivers, to ſtrengthen certain joints with- 
in the veins and bowels of the earth, to break the force of the 
* ſea's inundation, and for the ſafety of the earth's inhabitants, 
* whether beaſts or men. That they make much for the protec- 
tion of beaſts, the pſalmiſt teſtifies, * The high hills are a re- 
* fuge for the wild goats, and the roche for the conies. The 
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And in the firſt place, as to the buſineſs of orna- 
ment, beauty, and pleaſure, I may appeal to all 
mens ſenſes, whether the grateful variety of hills 
and dales, be not more pleaſing than the largeſt 
continued planes. Let thoſe who make it their bu- 
ſineſs to viſit the globe, to divert their fight with the 
various proſpects of the earth; let theſe, I ſay, judge 
whether the far diſtant parts of the earth would be 
ſo well worth viliting, if the earth was every where 
of an even, level, globous ſurface, or one large plane 
of many 1000 miles; and not rather, as now it is, 
whether it be not far more pleaſing to the eye, to 
view from the tops of the mountains the ſubjacent 
vales and ſtreams, and the far diſtant hills; and a- 
gain from the vales to behold the ſurrounding 
mountains. The elegant ſtrains and lofty flights, 
both of the antient and modern poets on theſe oc- 


caſions, are teſtimonies of the ſenſe of maukind on 


this configuration of the earth. r 

zut be the caſe as it will as to beauty, Which is 
the leaſt valuable conſideration, we ſhall find as to 
convenience, this configuration of the earth is far 
the moſt commodious on ſeveral accounts. 

1. As it is the molt ſalubrious, of great uſe to the 
preſervation or reſtoration of the heilth of man. 
Some conſtitutions are indeed of ſo happy a ſtrength, 
and fo confirmed an health, as to be indifferent to 


© kingly prophet had likewiſe learnt the ſafety of thoſe by his 
© own experience, when he alſo was fain to make a mountain his 
refuge from the fury of his maſter Saul, who proſecuted him 
in the wilderneſs. True, indeed, ſuch places as theſe keep their 
* neighbours poor, as being moſt barren, but yet they preſerve 
them ſafe, as being moſt ſtrong; witneſs our unconquere 

Wales and Scotland. —- Wherefore a good author &oth rightly 
call them nature's bulwarks, caſt up at God almighty's char- 
ges, the ſcorns and curbs of victorious armies ; which made 
' the Barbarians, in Curtius, fo confident of their oun lafety,” 
etc, Biſhop Wilkin's World in the Moon; p. 4. 
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almoſt any place or temperature of the air: but then 
others are ſo weakly and feeble, as not to be able to 
bear one, but can live comfortably in another place, 
With ſome, the finer and more ſubtle air of the 
hills doth beſt agree, who are languiſhing and dy. 
ing in the feculent and groſſer air of great towns, 
or even the warmer and vaporous air of the valleys 
and waters: but contrarywiſe others languiſh on the 
hills, and grow luſty and ſtrong in the warmer air 
of the valleys. | 

So that this opportunity of ſhifting our abode 
from the warmer and more vaporous air of the val. 
leys, to the colder and more ſubtle air of the hills, 
or from the hills to the vales, is an admirable eaſe- 
ment, refreſhment, and great benefit to the valitu- 
dinarian, feeble part of mankind, affording thoſe 
an eaſy and comfortable life, who would otherwiſe 
live miſerably, languiſh, and pine away. 

2. To this ſalutary conformation of the earth, we 
may. add another great convenience of the hills, and 
that is, in affording commodious places for habita- 
tion: © Serving (as an eminent author (a) wordeth it) 
© as {kreens to keep off the cold and nipping blaſts of 
the northerly and eaſterly winds, and reflecting 
© the benign and cheriſhing ſun-beams, and ſo ren- 
© dering our habitations both more comfortable 
and more chearly in winter: and promoting the 
growth of herbs and fruit-trees, and the matura- 
© tion of the fruits in ſurnmer.” 

3. Another benefit of the hills is, that they ſerve 
for the production of great varieties of herbs and 
trees (6). And as there was not a better judge of 
thoſe matters, ſo I cannot give a better account of 


(e) Ray's Wiſdom of God, etc. p. 251. Diſſolution of the 


World. p. 35. 


(b) Theophraſtus having reckoned up the trees that de- 


light moſt in the hills, and others in the valleys, obſerveth, 
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this convenience, than in the words of the Jaſt cited 
famous author, the late moſt eminent and learned 
Mr. Ray (a), (who hath fo fully diſcuſſed this ſub- 


ject I am upon, that it is ſcarce poſſible to tread out 


of his ſteps therein.) His obſervation is, That the 


mountains do eſpecially abound with different ſpe- 


© cies of vegetables, becauſe of the great diverſity of 
© ſoils that are found there, every vertex, or eminence 
« almoſt, affording new kinds. Now theſe plants, 
« ſaith he, ſerve partly for the food and ſuſtenance 
« of ſuch animals as are proper to the mountains, 
© partly for medicinal uſes; the chief phyſic, herbs, 
«© and roots, and the beſt in their kinds growin 

« there: it being remarkable, that the greateſt — 


n moſt luxurious ſpecies in moſt genera of plants 


© are natives of the mountains.“ : 

4. Another convenience which my laſt named 
learned friend obſerves (b) is, That the mountains 
« ſerve for the harbour, entertainment, and main» 
© tenance of various animals, birds, beaſts, and in- 
* ſets, that breed, feed, and frequent there. For, 
* ſaith he, the higheſt tops and pikes of the Alps 
© themſelves are not deſtitute of their inhabitants, 
© the Ibex or Stein-buck, the Rupicapra or Chamois, 
among quadrupeds; the Lagopus among birds, 
And I myſelf, faith he, have obſerved beautiful Papi- 
© lios, and ſtore of other inſects upon the tops of ſome 
* of the Alpine mountains. Nay, the higheſt ridges 
* of many of theſe mountains ſerve for the main- 


"Aravra 4% c vowa Tov oper % Tav Hidiav, ito iv % XEANG. 


Th de T2 iv Toig Tri ioic yiverar frre Is thre Xpnow Tas 
F g Tov xapTaoy, Th ôpund. Theoph. Hiſt. PI. I. 3. c. 4. 
Aravra 4% iu Toig dindoic TiToi; uA ITAL, & Manny tuge 
On6.---Ta A Yap pine Tis tpvipus & Ad.. Ta d Tos ive- 
trag g lung. Ib. I. 4. c. 1. 5 | 
(a) Wiſdom of God, p. 352. 
\ (b) Ubi ſupra, | 
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c tenance of cattle, for the ſervice of the inhabitants 
«© of the valleys. 

5. Another thing he obſerves is, That thoſe 
© long ridges and chains of lofty and topping moun- 
© tains, which run through whole continents eaſt 
* and welt (a), ſerve to ſtop the evagation of the 
© yvapours to the north and ſouth in hot countries, 


'© condenſing them like alembic-heads into water, 


© and ſo (according to his opinion) by a kind of 
external diſtillation giving original to ſprings and 
* rivers; and likewiſe by amaſling, cooling, and 


© conſtipating of them, turn them into rain, by 


* thoſe means rendering the fervid regions of the 


© torrid zone habitable. 
To theſe might be added ſome other uſes and 
conveniencies (); as that the hills ſerve to the ge- 


(a) Many have taken notice, that ſome of the greateſt emi- 
nencies of the world run generally eaſt and weſt, of which, take 
the late ingenious and learned Dr. Nichols's account, [Con. with 
a Theiſt, part 2. p.192.] * To go no farther than our own coun- 
* try, all our great ridges of hills in England run caſt and weſt; 
* ſo do the Alps in Italy, and in ſome meaſure the Pyrenees; ſo 
do the mountains of the moon in Afric, and fo do mount Tau- 
* rus and Caucaſus, This, he ſaith, is a wiſe contrivance to pre- 
vent the vapours, which would all run northwards, and leave 
* no rains in the Mediterranean countries. 

(b) That the generation of many of the clouds is owing to 
the hills, appzars from the obſervations of the ingenious ard 
learned Dr. Joh. Jam. Scheuchzer of Zurich, and Mr. Joach. Frid, 
Creitlovius cited by him. They obſerved, at ſun-riſing, divers 
clouds detach'd by the heat of the ſun, from ſome of the tops of 


the Alps, etc. upon all which their obſervations, the concluſion 


3s, * Mirati ſummam Creatoris ſapientiam, qui et id quod paulo 
* ante nulli nobis uſui eſſe videbatur, maximis rebus deſtinave- 
rat, adeoque ex illo tempore dubitare coepi, num nubes eſſent 
futurae, ſi iſtiuſmodi montes et petrae non darentur. Hypotheſſ 


hae ſtante, eluceſceret permagna utilitas, imo neceſſitas quam 
* Helyeticac Alpes non nobis tantum accolis ſed et vicinis alis 
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neration of minerals and metals (a), and that in 
them principally are the moſt uſeful foſſiles found; 
or if not found and generated only in them, yet at 
leaſt all theſe ſubterraneous treaſures are moſt eaſily 
come at in them: alſo their uſe to ſeveral nations 
of the earth, in being boundaries and bulwarks to 
them. But there is only one uſe more that I ſhall 
inſiſt on; and that is, 

6. And laſtly, that it is to the hills that the foun- 
tains owe their riſe, and the rivers their convey- 
ance. As it is not proper, ſo neither ſhall I here 
enter into any diſpute about the origin of ſprings, 
commonly aſſigned by curious and learned philoſo- 
phers. But whether their origin be from condenſ- 
ed vapours, as ſome think (); or from rains fal- 
ling, as others; or whether they are derived from 
the ſea by way of attraction, percolation, or diſtil- 
lation; or whether all theſe cauſes concur, or only 
ſome, (till the hills are the grand agent in this pro- 
digious benefit to all the earth: thoſe vaſt maſſes 
and ridges of earth ſerving as ſo many huge alem- 
bics or cola in this noble work of nature, 

But be the modus, or the method nature takes 
in this great work as it will, it is ſufficient to my 
purpoſe, that the hills are a grand agent in this ſo 


* regionibus praeſtant, diſpenſando, quas gignunt nubes, ventos, 
* aquas.* Scheuch. Iter. Alpin. 2. p. 20. | 

(a) Let us take here Ol. Mag. obſervation of his northern 
mountains; Montes excelſi ſunt, ſed pro majori parte ſteriles, 
et aridi; in quibus fere nil aliud- pro incolarum commoditate - 


et conſervatione gignitur, quam inexhauſta pretioſorum metal- 


' lorum ubertas, qua ſatis opulenti, fertileſque ſunt in omnibus vi- 
* tac neceſſariis, forſitan et ſaperfluis aliunde ſi libet conquirendis, 
unanimique robore, ac viribus, ubi vis contra haec naturae dona 
intentata fuerit, defendendis. Acre enim genus hominum eſt,” 
etc. Ol. Mag. Hiſt. I. 6. Praef. See alſo Sir Robert Sibbald's 
Prodr. Nat, Hiſt. Scot. p. 47. | 

(5) See book I. chap. 3. note (a) page 60, 
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noble and neceſſary a work: and conſequently, that 
thoſe vaſt maſſes, and lofty piles, are not, as they are 
charged, ſuch. rude and uſeleſs excreſcences of our 


ill - formed globe; but the admirable tools of nature, 


contrived and ordered by the infinite Creator, to do 
one of its moſt uſeful works, and to diſpenſe this 
great bleſſing to all parts of the earth; without 
which neither animals could live, nor vegetables 
ſcarcely grow, nor perhaps minerals, metals, or 
foſſils receive any increaſe. For, was the ſurface of 
the earth even and level, and the middle parts of its 


iſlands and continents, not mountainous and high, 


as now it is, it is moſt certain there could be no de. 
ſcent for the rivers, no conveyance for the waters: 
but inſtead of gliding along thole gentle declivities 
which*he higher lands now afford them quite down 
to the ſea, they would ſtagnate, and perhaps ſtink, 
and alſo drown large tracts of land. 

But indeed, without hills, as there could be no 
rivers, ſo neither could there be any fountains, or 
ſprings about the earth; becauſe if we could ſup- 
poſe a land could be well watered, which I think 
not poſſible, without the higher lands, the waters 
could find no deſcent, no paſſage through any com- 
modious out- lets, by virtue of their own gravity; 
and therefore could not break out into thoſe com- 
modious paſſages and. currents, which we every 
where almoſt find in, or near the hills, and ſeldom, 
or never, in large and ſpacious planes; and when 
we do find them in them, itis generally at great and 
inconvenient depths of the earth; nay, thoſe very 
ſubterraneous waters, that are any where met with 


by digging in theſe planes, are in all probability ow- 


ing to the hills, either near or far diſtant: as among 
other inſtances may be made out, from the forcible 
eruption of the ſubterraneous waters in diggin g wells, 
in the Lower Auſtria, and the territories of Mode- 
na, and Bologna in Italy, mentioned by my fore- 


/ 
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named learned friend Mr. Ray (a). Or if there be 
any ſuch place found throughout the earth, that is 
devoid of mountains, and yet well watered, as per- 
haps ſome ſmall iſlands may; yet in this very caſe, 
that whole maſs of land is no other than as one 
mountain deſcending, though unperceivedly, gent - 
ly down from the mid-land parts to the ſea, as 
moſt other lands do; as is manifeſt from the de- 
ſcent of their rivers, the principle of which in moſt 
countries have generally their riſe in the more lofty: 
mid-land; parts. 
And now conſidering what hath been faid con- 
cerning this laſt uſe of the hills, there are two or 


(a) Monſieur Blundel related to the Parifian academy, what 
device the inhabitants of the Lower Auſtria, (which is encom-- 
' paſſed with the mountains of Stiria) re wont to uſe to fill 
„their wells with water. They dig in the earth to the depth 
' of 20 and 2x5 feet, till they come to an argilla [clammy earth] 
which they bore through ſo deep, till the waters 
break forcibly out; which water, it is probable, comes from 
the neighbouring mountains in ſubterraneous channels. And, 
Caſſinus obſerved, that in many places of the territory of Mo- 
dena and Bologna in Italy, they make themſelves wells by the 
= * like artifice, etc, By theſe means the ſame Seig. Caſſini 
© * made a fountain at the caſtle of Urbin, that caſt up the wa- 
ter five foot high above the level of the ground.” Ray's 

& Diſc. p. 40. ubi plura. 

Upon enquiry of ſome ſkilful workmen, whoſe buſineſs it is to 
dig wells, etc. whether they aad ever met with the like caſe, 
zs theſe in this note; they told me they had met with it in Ef- 
© ex, where, after they had dug to 530 feet deep, the man in the 
vell obſerved the elayey bottom to ſwell and begin to ſend. out 
water, and ſtamping with his foot to ſtop the water, he made 
way for ſo ſudden and forcible a flux of water, that before he could 
get into his "bucket, he was above his waſte in water; which 
ſoon aſcended to 17 feet Miene, and there ſtayed: and although 
they often, with great labour, endeavoured to empty the well, 
in order to finiſh their work, yet they could never do it, but 
were forced to leave it as it was. \ 
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three acts of the divine providence obſervable there- 
in. One is, that all countries throughout the whole 
world, ſhould enjoy this great benefit of mountains, 
placed here and there, at due and proper diſtances, 
to afford their ſeveral nations this excellent and 
moſt neceſſary element the waters. For, accord- 
ing to nature's tendency, when the earth and wa- 
ters were ſeparated, and ordered to their ſeveral 
places, the earth muſt have been of an even ſur- 
face, or nearly ſo. The ſeveral component parts 


of the earth muſt have ſubſided according to their 


ſeveral ſpecific gravities, and at laſt have ended in 


a. large, even, ſpherical ſurface, every where equi- 


diſtant from the centre of the globe. But that in- 
ſtead of this form, ſo incommodious for the con- 
veyance of the waters, it ſhould be jetted out every 
where into hills and dales, ſo neceſſary for that pur- 
poſe, is a manifeſt ſign of an eſpecial providence of 
the wiſe Creator. 


So another plain ſign of the: ame eſpecial provi- 


dence of God, in this matter, is, that generally 
throughout the whole world, the earth is ſo diſpoſed, 
ſo ordered, fo well- laid; I may ſay, that the mid- 


land parts, or parts fartheſt from the ſea, are com- 
monly the higheſt : which is manifeſt, I have ſaid, 


from the deſcent of the rivers. Now, this 1 is an ad. 
mirable proviſion the wiſe Creator hath made for 
the commodious paſſages of the rivers, and for 


draining the ſeveral countries, and carrying off the 


ſuperfluous waters from, the whole earth, which 
would be as great an annoyance, as now they are 
a convenience. 

Another providential benefit of the hills ſupply- 
ing the earth with water, is, that they are not on- 
ly inſtrumental thereby, to the fertility of the val- 
leys, but to their own alſo (a); to the verdure of 


(a) As the bills belng higher, are adds diſpoſed to be drier 
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the vegetables without, and to the increment and 
vigour of the treaſures within them. 12348 | 

Thus having vindicated the preſent form and fa- 
bric of the earth, as diſtributed into mountains 
and valleys, and thereby ſhewn' in ſome meaſure 
the uſe thereof, particularly of the mountains, which 
are chiefly found fault with: I have, I hope, made 
it in ſome meaſure evident, that God was no idle 
ſpectator (a), nor unconcerned in the ordering of 
the terraqueous globe, as the former bold charges 
againſt it do infer; that he did not ſuffer ſo grand a 
work, as the earth, to go unfiniſhed out of his al- 
mighty hand; or leave it to be ordered by chance, 
by natural gravity, by caſual earthquakes, 'ete. but 
that the noble ſtrokes, and plain remains of wiſdom 
and power therein, do manifeſt it to be his work, 
That particularly the hills and vales, though to a 
peeviſh weary traveller, they may ſeem incommo- 


than the valleys; ſo kind nature hath provided the greater ſup- 
plies of moiſture for them, ſuch at leaſt of them as do not 
aſcend above the clauds and vapours. For, beſides the fountains 
continually watering them, they have more dews and rains com- 
monly than the valleys. They are more frequently covered 
with fogs; and by retarding, ſtopping, or comprefling the 
clouds, or by their greater colds condenſing them, they have 
larger quantities of rain fall upon them: as I have found by 
actual experience, in comparing my obſervations with thoſe of 
my late very curious , and ingenious correſpondent, Richard 
Townly, Eſq; of Lancaſhire, and ſome others, to be met with 
before, book I. chap. 2. note (c), p. 48. From which it ap- 
pears, that above double the quantity of rain falleth in Lanca-' 
ſhire, that doth at Upminſter : the reaſon of which is, becauſe 
Lancaſhire bath more, and much higher hills than Eſſex hath. 
Sce book II. chap. 5. note (z), p. 49. 

(a) * Accuſandi ſane mea ſeutentia hic ſunt ſophiſtae, qui 
cum nondum invenire, neque exponere opera naturae queant, 
eam tamen inertia atque inſcitia condemnant,' etc, Galen. de 
Ul. Part. I. 10. c. 9. 9 | 
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dious. and troubleſome; yet are a noble work of the 


great Creator, and wiſely appointed by him for the 
good of our ſublunary world. 

And ſo for all the other parts of the terraqueous 
globe, that are preſumed to be found fault with by 


ſome, as if careleſly ordered, and made without any 


deſign or end; particularly the diſtribution of the 
dry land and waters; the laying the ſeveral ſtrata, 
or beds of earth, ſtone, and other layers before 
ſpoken of; the creation of noxious animals, and 
. ſubſtances, the boiſterous winds; the vul- 
canos, and many other things which ſome are angry 
with, and will pretend to amend: I have before 
ſhewn, that an infinitely wiſe providence, an al- 
mighty hand was concerned even in them; that 
they all have their admirable ends and uſes, and 
are highly inſtrumental and beneficial to the being, 
or well-being of this our globe, or to the creatures 
reſiding thereon. 

So alſo for human bodies, it hath been an anci- 
ent (a), as well as modern complaint, that our bo- 
dies are not ſo big as thoſe of other animals; that 
we cannot run as ſwift as deer, fly like birds, and 


(a) Vide quam iniqui ſint divinorum munerum aeſtimatores, 


etiam quidem profeſſi ſapientiam. Queruntur quod non magni- 


*. tudine corporis aequemus elephantes, velocitate cervos, levitate 
© aves, impetu tauros; quod ſolidior fit cutis belluis, decentior 
* damis, denſior urſis, mollior fibris: quod ſagacitate nos narium 
*: canes vincant, quod acie luminum aquilae, ſpatio actatis corvi, 
* multo animalia nandi facilitate. Et com quaedam ne coire qui- 
dem in idem natura patiatur, ut velocitatem corporis et vires 
pares animalibus habeamus; ex diverſis et diſſidentibus bonis 


* thominem non eſſe compoſitum, injuriam vocant, et in negli 


* gentes noſtri deos querimoniam jaciunt, quod non bona valetu- 
do, et vitiis incxpugnabilis data fit,, quod non futuri ſcientia. 
Vin ſibi temperant quin eouſque impudentiae provehantur, vt 
*-naturam- oderint, quod infra deos ſumus, quod non in hon 
* illis ſtetimus. Seneca, de Benef. I. 2. c. ag. 
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that we are out done by many creatures in the ac» 
curacy of the ſenſes, with more to the ſame pur- 
poſe. But theſe objections are well anſwered by Se- 
neca (a), and will receive a fuller ſolution from what 
I (hall obſerve of animal bodies hereafter. 

But indeed, after all, it is only for want of our 
knowing theſe things better, that we do not admire 
(b) them enough; it is our own ignorance, dulneſs, 
or prejudice, that makes us charge thoſe noble works 
of the Almighty, as defects or blunders, as ill-con- 
trived, or ill made. 

It is therefore fitter for ſuch finite, weak, igno- 
rant beings as we, to be humble and meek, and 
conſcious of our ignorance, and jealous of our own 
judgment, when it thus confronteth infinite wiſdom, 
Let us remember how few things we know, how 
many we err about, and how many we are igno- 
rant of: and thoſe, many of them, the moſt fami- 
liar, obvious things: things that we ſee and handle 
at pleaſure; yea, our own very bodies, and that ve 
part of us whereby we underſtand at all, our ſoul. 
And ſhould we therefore pretend to cenſure what 
God doth !: ſhould we pretend to amend his work! 
or to adviſe infinite wiſdom ! or to know the ends 
and purpoſes of his infinite will, as if we were of 
his council ! No, let us bear in mind, that theſe 


5 21 | 


(a) Quanto ſatius eſt ad contemplationem tot tantorumque 
* beneficiorum reverti, et agere gratias, quod nos in hoe pulcher- 
rimo domicilio voluerunt [dii] ſecundos ſortiri, quod terrenis 
* praefecerunt.” Then having reckoned up many of the privile- 
ges and benefits, which the gods, he faith, have conferred upon 
us, he concludes, * Ita eſt: carifſimos nos habuerunt dii immor- 
tales, habentque. Et qui maximus tribvi honos potvit, ab ipſis 
* proximos collocaverunt. Mayne ung 8 non cer : 
* mus.” Senec. ibid. 
) * Naturam maxime admiraberis, fi n n per- 
* Galen. de UC. Part. I. 11. coneluſ- v 
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objections are the products, not of reaſon, but of 
peeviſhneſs. They have been incommoded by 
ſtorms and tempeſts; they have been terrified with 
the burning mountains, and earthquakes; they 
have been annoyed by the noxious animals, and 
fatigued by the hills; and therefore are angry, and 
will pretend to amend thefe works of the Almighty. 

But in the words of St. Paul (2), iwe may ſay, * Nay, 
but O man, what art thou that replieſt againſt God? 
Shall the thing formed ſay to him that formed it, 
* why haſt thou made me thus? Hath not the pot- 
ter power over the clay, of the fame lump, to 
£ make one veſſel to honour, and another to diſho- 
nour?' If the almighty Lord of the earth had, 
for his own pleaſure, made this our world more in- 
convenient for man, it would better become us to 
ſit ſtill, and be quiet; to lament our own great in- 
firmities and failings, which deſerve a worſe place, 
a more incommodious - habitation, than we meet 
with in this elegant, this well contrived, well formed 
world; in which we find every thing neceſſary for 
the ſuſtentation, uſe, and (pleaſure, both of man, 
and every other creature here below; as well as 
ſome whips, ſome rods to ſcourge us for our ins () 


(a) Rom. ix. 20, 27. } 


(b) Neither are they [noxious creatures] of leſs ofe tow. 


mend our minds, by teaching us care and diligence, and more 
wit. And ſo much the more, the worſe the things are we ſee, 
© and ſhould avoid. Weeſels, kites, and other miſchievous ani- 
mals, induce us to a watchfulneſs: thiſtles and moles to good 
* huſbandry; lice oblige us to cleanlineſs in our bodies; ſpiders 
* in our houſes; and the moth in our clothes. The deformity 
and filthineſs of ſwine make them the beauty-ſpot of the ani- 
£ mal creation, and the emblems of all vice. The truth is, 
things are hurtful to us only by accident; that is, not of neceſ- 
* ſity, but through our own negligence or miſtake. Houſes decay, 
corn is blaſted, and the weeſel breeds in malt, ſooneſt toward 
* the ſcuth. Be it ſo, it is then our own fault, if we uſe not 
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But yet ſo admirably well tempered is our ſtate, ſuch 

an accord, ſuch an harmony is there throughout 

the creation, that if we will but purſue the ways of 
piety and virtue, which God hath appointed; if we 
will form our lives according to the Creator's laws, 

we may eſcape the evils of this our frail ſtate, and 

find ſufficient means to make us happy whilſt we are 

in the body. The natural force and tendency of 
our virtue will prevent many of the harms (a), and 

the watchful providence of our almighty Benefactor 

will be a guard againſt others; and then nothing is 

wanting to make us happy, as long as we are in this 

world, there being abundantly enough to entertain 

the minds of the moſt contemplative; glories e- 

nough to pleaſe the eye of the moſt curious and in- 

quiſitive; harmonies and conſorts of nature's own, 

as well as man's making, ſufficient to delight;the 

ear of the moſt harmonious and muſical ; all forts 

of pleaſant guſtos to gratify the taſte and appetite, 

even of the moſt luxurious; and fragrant odours to 

pleaſe the niceſt and tendereſt ſmell: and in a word, 

enough to make us love and delight in the world, ra- 

ther too much, than too little, conſidering how near- 

ly we are ally'd to another world, as well as this. 


the means which nature and art have provided againſt theſe 
* inconveniencies.” Grew is Coſmol. ch. , ſeft, 49, go. . 
(a) Non eſt gemendus, nec gravi urgendus nece, 
| Virtute quiſquis abſtulit fatis iter. . 
Sencc. Hercul. Oct. Act. 
Nunquam Stygias fertur ad umbras 


Inclyta virtus, X. ibid. Car. 1983. 
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= o 2 * 1. 
Of ANIMALS in Carel 


N the laſt OAY Saving Wrctyer whe earth it- 
1 ſelf in particular, T hall next take a view of 


a the inhabitants thereof; or the ſeveral kinds 
of creatures (a), that have their CY growth, 
or ſubſiſtence thereon. | 
Theſe creatures are either ſenſiti tive, or inſenſitive t 
ereatbr ES, ' 
In ſpeaking of thoſe endowed with ſenſe, I ſhall t 
cvhſider: ve? | i 
1. Some things common to them all. hv pots C 
II. Things peculiar to their tribes. ri 

I. The things in common, which I intend to take f t 
notice of, are theſe ten: Dr 
. The five ſenſes, and their organs. | li 
2. The great inſtrument of vitality, reſpiration. WF þ, 
er 3 The motion, or loco. motive faculty of animal. W 
4. The place, in which they live and act. 4 
"ve EB bande of their numbers, tic 
6. Their food. th 
7. Their cloathing. of 
8. Their houſes, neſts, or bablyitons. the 
9. Their methods of ſelf reſervation. _ lo 
2 10. Their generation fad conſervation of their ere 
derer by that means. adr 
(sa) Principio coclum, ac terras, campoſque liquentes, ( 
Lucentemque globum lunae, Titaniaque aſtra * tu 
Spiritus intus alit, totamque infuſa per artus © vu] 


Mens agitat molem, et magno ſe corpore miſcet. 
Inde hominum, pecudumque genus, vitaeque volantum, 
Et quae marmoreo fert monſtra ſub aequore pontus, 
Igneus eſt illis vigor, et coeleſtis origo 

Scminibus, . Virg. An. L. 6. Carm. 724 


admirable ſenſe of ſight (c) How could alſo the 
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"CHAP. I. 
Of the FIVE SENSES in General. 


THE firſt thing to be conſidered, in common 
to all the ſenſitive creatures, is, their faculty 
of ſeeing, hearing, ſmelling, taſting, and feeling; 
and the organs miniſtring to theſe five ſenſes, to- 
gether with the exact accommodation of thoſe ſenſes, * 
and their organs, to-the ſtate and make of every 
tribe of animals (a.) The conſideration of which 
particulars alone, were there no other demonſtra- 
tions of God, is abundantly ſufficient to evince the 
infinite wiſdom, power, and goodnels, of the great 
Creator. For, who can but ſtand amazed at the glo- 
ries of theſe works! at the admirable artifice of 
them! and at their noble uſe and performances! 
For, ſuppoſe an animal, as ſuch, had breath and 
life, and could move itſelf hither and thither ; yet 
bow could it know whither to go, what it was about, 
where to find its food, how to avoid thouſands of 
dangers (5), without ſight ! How could man, par- 
ticularly, view the glories of the heavens, ſurvey 
the beauties of the fields, and enjoy the pleaſure” 
of beholding the noble variety of diverting objects, 
that do, above us in the heavens, and here in this 
lower world, preſent themſelves to our view 
every where; how enjoy this, I ſay, without that 


(a) * Ex ſenſibus ante caetera homini tactus, deinde guſta. 
tus: reliquis ſuperatur a multis. Aquilae clarins cernunt: 
* vultures ſagacius odorantur, liquidius audiunt talpac obrutae 
terra, tam denſo atque ſurdo naturac elemento.“ Plin. Nat. 
Hiſt. 1. 10. c. 69. . : 

(5) * Subjacent oculi, pars corporis pretioſiſſima, et qui lucis 
' uſu vitam diſtinguant a morte.” Plin. Nat. Hiſt. I. 11. c. 39. 

(e) .* Focminae aliquac Megarenſes ſolis oculis diſcernere va- 

| F | | | 
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animal, without ſmell and taſte, diſtinguiſh its food, 
and diſcern between wholſomeand unwholſome; ; be- 
ſides the pleaſures of delightful odours, and reliſhing 
guſtos! How, without that other ſenſe of hearing, 
could it diſcern many dangers that are at a diftance, 
underſtand the mind of others, perceive the harmo- 
nious ſounds of muſic, and be delighted with the 
_ melodies of the winged choir, and all the reſt of 
harmonies the Creator hath provided for the delight 
and pleaſure of his creatures! And laſtly, how could 
man, or any other creature, diſtinguiſh pleaſure from 
pain, health from ſickneſs, and conſequently be able 
to keep their body ſound and entire, without the 
ſenſe of feeling! Here, therefore, we have a glorious 
economy in every animal, that commandeth admi- 
ration, and deſerveth our contemplation: as will 
better appear by coming to particulars, and diſtinct- 
ly conſidering the proviſion which the Creator hath 
made for each of thele ſenſes, 


Of the Ex x. 


F o R our clearer proceeding i in the conſideration 
of this noble part (a), and _ underſtanding its 
economy, I ſhall conſider, 


* lebant "BEL LM" quae ex gallina nigra, et quae ex alba nat 
* ſont,” is what is affirmed, how truly I know not, by Grimald, 
de Lumin. et Color. Pr. 43. Sect. 60. 

(a) In diſſectionibus anatomicis vix aliquid admirabilius, 
aut artificioſius ſtructura oculi humani, meo quidem judicio, 
* occurrit: ut merito, per excellentiam, Creatoris appelletur 
© miraculum.” Gul. Fabr. Hildan. Cent. 2. obſerv. 1. 

So likewiſe that accurate ſurveyor of the eye, Dr. Briggs, 
whoſe Ophthalmography I have met with ſince my penning this 
part of my ſurvey. His character of this curious piece of God's 
work is. Inter praccipuas corporis animati partes, quae magnl 
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d 1. The form of the eye. 

10 2. Its ſituation in the body. 

ng 3. Its motions. 

0, 4. Its ſize. 

ce, 5. Its number. 

10» 6. Its parts. 

the The guard and Genes nature hath crovided 
of for this ſo uſeful a part. 

ht As this eminent part hath not been pretermitted 
ald by authors, that have made it their particular deſign _ , 
om and buſineſs to ſpeak of the works of God; fo di- 
ble vers of the aforeſaid particulars have been touched 
the upon by them. And therefore I ſhall take in as 
ous little as poſſible of what they have ſaid, and as 
mi- near as I can, mention chiefly what they have omit· 
will ted. And, 1 


1. For the form of the eye; Which is for the 
moſt part globous, or ſomewhat of the ſphæroidal 
form, which is far the more commodious optical 
form, as being fitteſt to contain the humours with- 
in, and to receive the images of objects from with- 

out (a), Was it a cube, or of any multangular . 


ath 


| © conditoris noſtri ſapientiam oſtendunt, nulla ſane reperitur, 

tion quae majori pompa elucet quam ipſe oculus, aut quae elegan- 
x its * tiori forma, conciynatur. Dum enim aliac partes vel minori 

* ſatellitio ſtipantur, vel in tantam venuſtatem baud aſſurgunt; 

* ocelli peculiarem honorem et decus a ſupremo numine efflatum 


nat * referunt, et nunquam non ſtapendac ſuae potentiae charateres _ - 
mald, * repracſentant. Nulla fane pars tam divino artificio et ordine,” 
etc. cap. 12. ſect. 1. 
bilius, (a) It is a good reaſon friar Bacon aſſigns for the — | 
cio ty of the eye: Nam fi eſſet planae figurae, ſpecies rei majo- 
-lletur tis oculo non poſſet cadere perpendiculariter ſuper eum | 
Cum ergo oculus videt magna corpora, ut fere quartam coeli 
rigs, uno aſpectu, manifeſtum eſt, quod non poteſt eſſe planae figurae, 
ig this nee alicujus niſi ſphaericae, quoniam ſuper ſphaeram parvam . 


God's poſſunt cadere perpendiculares infinitae, quae a magno corpore 
* yeniunt, et tendunt i in centrum ſphaerae: et ſic magnum Forpus 
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form, ſome of its parts would lie too far off (5), and 
ſome too nigh thoſe lenticular humours, which by 
their refractions cauſe viſion. But by means of the 
form before-mentioned, the humours of the eye are 
commodioully laid together, to perform their office 


' larly to receive the images from without, and to 
convey them accordingly to the common ſenſory 

in the brata. * 
To this we may add the aptitude of this figure 


to the motion of the eye; for as it is neceſſary for. 
the eye to move this.way, and that way, in order 
to adjuſt itſelf to the objects it would view; fo by 


this figure it is well prepared for ſuch motions, » 
that it can with great facility and dexterity direct 
itſelf as occaſion requires. 


* poteſt ab oculo parvo videri.“ For the demonſtration of 


4. cap. 4+ 
Dr. Briggs ſaith, Pars antics, [five cornea] convexior r ef 
© poſtica: hac enim ratione radii meliys in Pupillam detorquentur, 


rerum ibidem delineandos) expanditur.* Ibid. ſect. 2. 
(a) Suppoſe the eye had the retina, or back part, flat for 
the reception of the images, as in Fig. 1. ABA; it is manifeſt, 
that if the extremes of the image A A were at a due focal diſtance, 
the middle B would be too nigh the cryſtalline, 'and conſequent- 
ly appear confuſed and dim; but all parts of the retina lying 
at a due focal diſtance from the cryſtalline, as at A C A, there- 
fore the image painted thereon is ſeen diſtinct and clear. Thus 
- in a dark room, with a lens at a hole in the window, (which 
Sturmius calls his artificial eye, in his Exercit. Acad. one of 
which he had made for his pupils, to run any where on wheels); 
in this room, I ſay, if the paper that receives the images be 
too nigh, or too far off the lens, the image will be confuſed and 
dim; but in the focus of the glaſs, diſtin, * and a ples- 
Lat ſight. A 
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of refraction; and the retina, and every other part 
of that little darkened cell, is neatly adapted regu. 


- which he hath given us a figure. * Bacon. Perſpect. Hiſt. 


* et oculi fundus ex altera parte in majorem (propter imagines 


hi 


Sr 


PI 
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And as the figurd, ſo no leſs commodious is, | 

2. The ſituation of the eye; namely, in the 
head (a), the moſt erect, eminent part of the body, 
near the moſt ſenſible; vital part, the brain. By 
its eminence in the body, it is prepared to take in 
the more objects (by). And by its ſituation in the 
head, beſides its proximity to the brain, it is in 
the moſt convenient place for defence and ſecurity. 

In the hands, it might indeed (in man) be render- 
ed more eminent than the head, and be turned a- 
bout here and there at pleaſure: but then it would 
be expoſed to many injuries in that active part, and 
the hands (c) rendered a leſs active and uſeful part. 
And the like may be ſaid to its fight, in any other 

rt of the body, but where it is. But in the head, 
both of man, and other animals, it is placed in a 
part that ſeems to be contrived and made, . 
for the action of the principal ſenſes. 

Another thing obſervable in the fight of the eye, 
is the manner of its ſituation in the head; in the fore- 
part or fide-part thereof, according to the particular 
occaſions of particular animals. In man, ind bre 
other creatures, it is placed to look directly forward 

chiefly ; but withal it is ſo ordered, as to take in 
near the hemiſphere before it. In birds, and ſome 


(a) * Blemmyis traduntur capita abeſſe, ore et oculis pectore 

' affixis.* Plin. Nat. Hiſt. I. 5. c. 8. * Occidentem verſus 
quoſdam fine cervice oculos in humeris habentes.” Ib. I. 7. c. 2. 

From theſe, and other ſuch like fables, in this laſt cited chap» 
ter of Pliny, no doubt our famous romancer Sir -]. 1 
had his romantic ſtories related in his travels. 

(b) See book v. chap. 2. note (50), page 319. 

le) Galen deſerves to be here conſulted, who, in his book 5 
De Uſu Pattium, from many conſiderations of the hand, ſuch 
as what is here mentioned, as alſo its ſtructure, ſite, and uſe, | 
largely proves and reflects upon the wiſdom and providence ie | 
the contriver and maker of that part. 
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other creatures, the eyes are ſo ſeated, as to take in 
near a whole ſphere, that they may the better ſeek 


their food, and eſcape dangers. And in fome crea- 
tures, they are ſeared ſo as to ſee beſt behind them (a), 


or on each ſide, whereby they are enabled to ſee 
their enemy that purſues them that way, and {6 


make their eſcape.” 
And for the aſſiſtance of the eyes, and ſome of 
the other ſenſes in their actions, the head is gene- 


rally made to turn here and there, and move as OCs 
| hon requires. Which leads me to 


The third thing to be remarked upon, the mo- 


We tons of the eye itſelf, And this is generally up- 
wards, downwards, backwards, forwards, and every 
way (6), for the better, more eaſy, and Giſtinet re- 


ception of the viſual rays. 

But where nature any way Jeviareth funk this 
method, either by denying motion to the eyes, or 
the head (c), it is a very wonderful enn ſhe 


(a) Thus in hares ** oy thelr eyes are cy wenn 
and placed ſo much towards the ſides of their head, that their 


two eyes take in nearly a whole ſphere: whereas in dogs, that 
purſue them, the eyes are ſet more forward in the head, to * 


that way more than back ward. 


(5) Sed lubricos oculos fecit [Natura] et mobiles, ut et " 
* clinarent ſiquid noceret; et aſpectum, quo vellent, . con · 


* yerterent.* Cic, de Nat, Deor. I. 2. c. 57. 


(e) © The eyes of ſpiders, (in ſome four, in ſome ar, and 


in ſome eight) are placed all in the fore - font of their head, 


* (which is round, and without any neck) all diaphanous and 
* tranſparent, ike a locket of , diamonds, etc. neither wonder 


_ * Why providence ſhould be fo anomalous in this animal, more 


than in any other we know of. For, 1. Since they want- 
ing a neck, cannot move their head, it is requiſite that defect 


_  * ſhould be ſupplied by the mukiplicity of eyes. 2. Since they 


* were to live by catching ſo nimble a prey as a fly is, they 


. * ought to ſee her every way, and to take her per ſaltum, as they 


do, without any motion of the head to diſcover her: which 


ö 


— — — 
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hath made in the caſe, Thus for a remedy of this 
inconvenience, in ſome creatures their eyes are ſet 
out at a diſtance from the head (a), to be circum- 
yolved here and there; or, one this, the other that 
way at pleaſure, And in creatures, whole eyes 
are without motion, as in divers inſects; in this 
caſe, either they have more than twa eyes, or their 


eyes are nearly two protuberant hemiſpheres, and 


each hemiſphere often conſiſting of a prodigious 
number of other little ſegments of a ſphere (5); By 
which means thoſe creatures are fo far from being 
denied any benefit of that noble and moſt neceſſa- 


ry ſenſe of light, that they have * more of 


motion would have ſcared away fo timorous an inſet . rose. . 
Microſ Obſerv. p. 11 

« The eyes of the cameleon reſemble a lens, or convex glaſs, 
' et in a verſatile globular ſocket, which ſhe turneth backward, ' 
* or any way, without moving her head; and ordinarily the 
* one a contrary, or quite different way from the nes 
Dr. Goddard in Phil. Tranſ. Ne 137. 

gut what is more extraordinary in this motion lor hs ener ; 
* lcon's eye] is to ſee one of the eyes move, whilſt the other re- 
mains immoveable; and the one to turn forward, at the fame 
time that the other looketh behind; the one to look up to the 
* ſky, when the other is fixed on the ground. And theſe motions 
to be ſo extreme, that they do carry the pupilla under the creſt 
vhich makes the eye-brow, and ſo far into the canthi, or cor- 


ners of the eyes, that the ſight can diſcern whatever is done 


* juſt behind it, and directly before, without turning the head, 
which is faſtened to the ſhoulders.* Mem. for a Nat. Hiſt. in 
Anat. Diff. at Paris. Diff. of Camel. p. 22. | 

(a) Snails ſend out their eyes at a diſtance, they being con- 
tained in their four horns, * like atramentous ſpots, fitted to 
the ends of their horns, or rather to the ends of thoſe black 
* filaments or optic nerves, which are ſheathed in their horns,” 
as Dr. Power wordeth it, Obſ. 31. p. 36. So the ingenious 
Dr. Liſter, Exercit. Anat. Cochl. et Limac. 

(5) Vid. I. 8. c. 3. note (a), page 396. 
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ir than other creatures, anſwerable to the rapidity 
of their flight, and briſk motion; and to their in- 


queſts after food, habitation, or repoſitories of ge- 


neration, or ſuch other neceſſity of the animal. 


4. Another admirable proviſion in the eye, is, 


its ſize; in ſome animals large, in ſome little. It 


Vould be endleſs here to enumerate particulars; as 


\ 


thoſe of quadrupeds, birds, inſe&s, and other ter- 


reſtrial animals. And as for fiſhes, they will fall un- 
der another part of my ſurvey. 


1 ſhall therefore only take notice of its ſize in 
one creature, the mole (a). As the habitation of 


(a) Severinus is of Ariſtotle's, Pliny's, and Alb. Magnus's 
opinion, that the mole bath no ſight; G. Seger denies any hu. 
mour to be therein, but thinks they may probably ſee, becauſe 
nature made nothing in vain. But Rorrichius faith, their eyes 
have appendiculam nerveam in cerebrum euntem, cujus bene- 
e ficio globuli ili [the little eyes] extra pellem facile poterant 


© "© exſeri, retrahique pro arbitrio— In illis oculorum globulis 
humor aqueus copioſe ſatis natabat; eaeterorum non niſi tenne 
*. yeſtigiam,” Blaſ. Anat. Anim. c. 35. 


Et quoniam natura hoc vitae genus ipfi dedinavit, etiam per- 4 
* quam exiguos oculos dedit eo conbilio, ut ii, pretioſiſſima cor- 


-  * poris pars, a terrae pulvere ne afſſigerentur. Ii inſuper pilis 


tecti. ete. Humores illis oculis inſunt, et tunica nigra, uvea, 
* fe prodit. Ad hos tramite alio nervus a Sehneider i in | 


Blaſ. ibid. 
Some. time ſince I made divers accurate diſſections of the 


eyes of Moles, with the help of microſcopes, having a doube 
whether what we take to be eyes, were ſuch or no. And up- 


on a ſtrict ſcrutiny I plainly could diſtinguiſh the vitreous and 


- eryſtalline humours, yea, the ligamentum ciliare, and the atra- 
mentaceous Mucus. The pupil I could manifeſtly diſcern to 


be round, and the cornea copped, or conical: the eye is at a 
great diſtance from the brain, the optic nerve very ſlender and 

long, reaching from the eye through the intermediate fleſh, 
and ſo paſſeth to the brain, along with the pair of nerves reach- 
ing ta the noſe, which are much the largeſt that are in all tho 
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that. uncouth animal is wholly ſubterraneous, its 
lodging, its food, its exerciſes, nay, even all its 
paſtimes and pleaſures, are in thoſe ſubterraneous 
receſſes and paſſages, which its own induſtry hath 
made for itſelf; ſo it is an admirable proviſion made 
in the ſize of the eye of that little creature, to anſwer 
all its occaſions, and, at the ſame time, to prevent 
inconveniences. For, as a little light will ſuffice an 
animal living always under ground; fo the ſmalleſt 
eye will abundantly ſupply that occaſion. * And as 
a large protuberant eye, like that of other animals, 
would much annoy this creature in its principal 
buſineſs, of digging for its food and paſſage ; ſo it is 
endued with a very ſmall one, commodiouſly ſcat- 
ed in the head, and well fenced and guarded agaluſd | 
the annoyances of the earth. -/ 

5. Another thing remarkable in this noble part 
of animals, is, its number; no leſs than two (a), | 
in any inſtance that I know of; and in fomeiani” * 
mals more, as I have already hinted (6). A 

Now, this is an admirable proviſion ; firſt, for 
the convenience of taking in the larger angle, or 
ſpace :' and in the next place, the animal is by this 
proviſion, in ſome meaſure, prepared for the miſ- 


animal. Theſe creatures, I imagine, have the faculty of with- 8 
drawing their eyes, if not quite into the head, as ſnails, yet 
more or leſs within the hair, as they. have more or leſs occa- 
fon to uſe or guard their eyes. 

Galen faith, moles have eyes, the WOW and vitreous | 
humours, encompaſſed with tunics. De Uſ. Part. 1, 14. e. 6. 
So accurate an anatomiſt was he for his time. | 

(a) Pliny tells us, of a ſort of heron with but one eye, but 5 
it was only by hear- ſay. Inter aves ardeolarum genera, quos 
leucos vocant, altero oculo carere tradunt.” Nat.. Hiſt. I. 27. 
c. 37. $0 the king of the Nigrae that hath but one eye, and 
that in his forehead. 1. 6. c. 30. Which fables I take notice 
of more for the reader's diverſion, than my truth in . | 

(5) Supra, note (c) page 126. 7 
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fortune of the loſs of one of theſe noble, and ne- 
ceſſary organs of its body. | 

But then beſides all this, there is another thing 
conſiderable in this multiplicate number of the eye; 
and that is, that the object ſeen is not multiplied 


as well as the organ, and appears but one, though 
ſeen with two or more eyes (a). A manifeſt ſign 


" (a) The moſt celebrated anatomiſts differ greatly about the 
reaſon, why we ſee not double with two eyes. This Galen, 
and others after him, generally thought to be from a coalition 


or decuſſation of the optic nerves, behind the os ſpbenoides, 


But whether they decuffate, coaleſce, or only touch one ano» 


ther, they do not well agree. The Bartholines expreſly aſſert, 


W e united, * Non per ſimplicem contactum vel jinterſectio- 
* nem in homine, ſed totalem ſubſtantiae confuſionem.“ Anat. 

I. 3. e. 2. And whereas Veſalius, and ſome others, had found 

ſome ' inſtances of their being diſunited; they ſay, Sed in ple- 

* riſque ordinarie confunditur interior ſubſtantia, ut accurats dif. 
«. quiſitione deprehendi.” 

But our learned Dr. Gibſon (Anat, I. 3. c. 10.) faith, they 
are united by the cloſeſt 9 but not n of their 
„fibres. 

But others think the reaſon is not from any coated 
contact, or croſſing of the optic nerves, but from a ſympathy 


between them. Thus monſieur Cartes is of opinion, that the 


fibrillae, conſtituting the medullary part of thoſe nerves, being 
ſpread in the retina of each eye, have each of them correſpond- 
ing parts in the brain; ſo that when any of thoſe fibrillae are 
truck by any part of an image, the correſponding parts of the 

brain are thereby affected, and the ſoul thereby informed, etc. 
But ſee more hereafter under note (a), page 148. from Cartes 
bimſelf. 5 


Somewhat like this is the notion of our judicious Dr. Briggs, 


whe thinks.the optic nerves of each eye, conſiſt of homologous 
fibres, having their riſe, in the thalamus nervorum opticorum, . 
and thence continued to both the retinae, which are made of 
them: and farther, that thoſe fibrillae have the ſame paralle- 
liſm, tenſion, etc. in both eyes; and conſequently, when an 
image is painted on the ſame correſponding, ſympathizing parts 


- - 
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of the infinite ſkill of the contriver of this ſo noble 
_ a part, and of the exquiſite art he employed in the 
, formation thereof. But the deſign and {kill of the 
IJ infinite workman will beſt be ſer forth by, 


* 6. Surveying the parts and mechaniſm of this 
: h « admirable organ, the eye. And here indeed we 
_ cannot but ſtand amazed, when we view its admir- 


able fabric, and conſider the prodigious exactneſs, 
and the exquiſite ſæill employed in every part mini- 
ſtring to this noble and neceſſary ſenſe. To paſs by 
its arteries and veins, and ſuch other parts com- 
mon to the reſt of the body, let us caſt our eye on 


of each retina, the ſame ⁊ffects are produced, the fame notice 
or information is carried to the thalamus, and fo imparted to 
the ſoul, or judging faculty. That there is ſuch an "Owoworalucg 
between the retina, etc. he makes very probable, from the en- 
ſuing of double viſton upon the interruption of the paralleliſm of 
the eyes; as when one eye is depreſſed with the finger, or their 
ſymphony interrupted by diſeaſe, drunkenneſs,” etc. And laſts 
ly, that fimple viſion is not made in the former way, viz. by 
a decuſſation or conjunction of the optic nerves, be proves, be- 
* cauſe thoſe nerves are but in few ſubjects decuſſated, and in none 


| conjoined otherwiſe than by a bare contact, which is particnlarly 
ay manifeſt in fiſhes; and in ſome inſtances it hath been found, 
the that they have been ſeparated without any double viſion enſu- 
* ing thereupon. Vide Brig. Ophthalmog. cap. 11. and g. and 
} - 


Nov. Viſ. Theor. paſſim. 

What the opinion of our juſtly eminent Sir Iſaae Newton is, 
may be ſeen in his Optics, Qu. 15., Are not the ſpecies of 
objects ſeen with both eyes, united where the optic nerves 
meet before they come into the brain, the fibres on the right 
ſide of both nerves uniting there? etc, For the optic nerves 

ol ſuch animals as look the ſame way with both eyes, (as of 
* men, dogs, ſheep, oxen, ete.) meet before they come into 
the brain; but the optic nerves of ſuch animals as do not 
look the ſame way with both eyes, (as of filhes, and of the 
* cameleon) do not meet, if J am rightly e Newt. 


Opt. Qu. 15. 


* 
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its muſcles. Theſe we ſhall find exactly and neat. 
ly placed for every motion'of the eye. Let us view 
its tunics, and theſe we ſhall find ſo admirably ſeat- 
ed, ſo well adapted, and of fo firm a texture, as to 
fit every place, to anſwer every occaſion, and to be 
proof againſt all common inconveniences and an- 
noyances. Let us examine its three humours, and 
theſe we ſhall find all of exquiſite clearneſs and 
tranſparency, for an eaſy admiſſion of the rays; 
well placed for the refrakting of them, and formed, 
particularly the cryſtalline humour, by the niceſt 


laws of optics, to collect the wandring rays into a 


int. And, to name no more, let us look into 
its darkened cell, where thoſe curious humours lie, 
and into which the glories of the heavens and the 
earth are brought, and exquiſitely pictured; and 
this cell we ſhall find, without, well prepared by 
means of its texture, aperture, and colour, to fence 


off all the uſeleſs or noxious rays; and within, as 


well coated with a dark tegument, that it may not 
reflect, diſſipate, or any way confuſe or diſturb the 
_ beneficial rays (a). af 725 

But to deſcend to particulars, although it would 
be a great demonſtration of the glory of God, yet 


would take up too much time, and hath been, in 


ſome meaſure, done by others that have written of 
God's works. Paſſing over therefore what they 
have obſerved, I ſhall, under each principal part, 


(a) . Nigra eſt Iuvea] ut radios, ab oculi fundo ad anterie- 


; rem ejus partem reflexos, obumbret; ne hi, ut ait clar. Cars 


* tefius, ad oculi fandum retorti ibidem confuſam viſionem effi- 
* cerent. Alia forſan ratio hujus nigredinis ſtatuatur, quod radi 
in viſione ſuperflui, qui ab objectis lateralibus proveniunt hoe 
© ritu abſorbeantur. Ita enim e loco obſcuro interdiu objecta op- 
time intuemur, quia radii tune temporis eireum fuſo lumine non 
„Ailuuntur- Brigg's Ophthal, cap. 3. ſect. 5. 
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take a tranſient notice of ſome things they have 
omitted, or but ſlightly ſpoken of. | 

And my firſt remark ſhall be concerning the muſ- 
cles of the eye, and their equilibration. Nothing 
can be more manifeſtly an act of contrivance and 
deſign, than the muſcles of the eye, admirably adapt- 
ed to move it any, and every way; upwards, down- 
wards,'to this ſide or that, or howſoever we pleaſe, 
or there is occaſion - for, ſo as to always keep that 
paralleliſm of the eye, which is neceſſary to true vi- 
ſion. For the performance of which ſervice, the form, 
the poſition, and the due ſtrength of each muſcle, is 
admirable. And here I might inſtance the peculiar 
and artificial ſtructure of the trochlearis, and the aug- 
mentation of its power by the trochlea(a); the mag- 
nitude and ſtrength of the attollent muſcle, ſome- 
what exceeding that of its antagoniſt; the peculiar 
muſcle, called the ſeventh, or ſuſpenſory molle, (b), 
given to brutes, by reaſon of the prone poſture of 


(a) * Admirandum Dei artificium ex diverſorum animalinm 
* comparatione indies evadit manifeſtius. Mirantur omnes troch- 
* learem in oculis hominum et quadrupedum, et quidem jure: ſed 
admirationem omnem ſuperat, quod fine trochlea-oculum mo- 


| * vens in avibus novum genus trochleae longe artiſicioſius nicti - 


' tandi membranae dederit.” Blaſ. An. Ani. p. 2. c. 4. ex Stenon.” 
[Muſculum Trochlea em] per intermediam trochleam tra- 
ductum, nunquam intueor, quin admirabundus mecum, 0 Gig, 
" exclamem, od (0v0v Ri YEWWETpH, HANG % d pnxavarai. I, C. 
$.urmii Exer. Aca. 9. de Viſ. Org. et Rat. c. 3. ſet. 4. p. 446. 
(b) © Obſervare eſt quod quadrupedes, qui oculos ia terram 
* pronos, ac pendulos gerunt, muſculum peculiarem habent, quo 
* oculi globus ſuſpenditur Hoc muſculo, bos, equus, ovis, le- 
pus, porcus, etc, pracditi ſunt: hoc etiam canis inſtruitur, ſed - 
alio modo conformatum habet.“ Wil. de An. Brut, p. 2 e. IS. 
Of this opinion , alſo was Bartholine, Anat. I. 3. c. 8. and 
divers other eminent anatomiſts. | x 
But Dr. Briggs is of opinion that the adnata, and the other 
muſcles ſufficiently anſwer all thoſe ends aſcribed to that muſcle 
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their bodies, and frequent occaſions to hang down | 
their heads: and I might ſpeak alſo of the peculiar f 
origin and inſertion of the lower oblique muſcle (a), : 
which is _ notable, and many other things re- g 
lating to theſe parts; but it would be tedious to de- | 
ſcend too much to thoſe admirable particulars, 4 
And therefore to cloſe up theſe remarks, all I ſhall n 
farther take notice of, ſhall be only the exquiſite be 
equilibration of all theſe oppolite and antagoniſt muſ. * 
cles, affected partly by the equality of the ſtrength; lic 
| which is the caſe of the adducent and abducent os 
muſcles; partly by their peculiar origin, or-the ad- * 


dition of the trochlea, which ds the caſe of the ob. 
lique muſcles (5); and partly by the natural poſture 


by former anatomiſts, and thinks * probabilins itaque eſſe hune 
* muſculum nervi optici actionem, per viees, confirmare, ne a 
* prono brutorum inceſſu et copioſo affluxu humorum dedilitetur. 
Ophthal. c. 2. ſect. 3. | 
The muſculus ſuſpenſorius being in the porpeſs, as well as ' 
brutes, Dr. Tyſon thinks the uſe of it is not to ſuſpend the bulk 
of the eye, but rather by its equal eontraction of the ſclerotis to 
render the ball of the eye more or leſs ſpherical, and ſo fitter 
for viſion. Tyſon's Anat. of the Porpeſs, p. 39. 
(a) * Muſculus obliquus inferior oritur a peculiari quodam 
* foramine in latere orbitae ocularis facto, (contra quam in car- 
* teris, etc.) quo fit ut ex una parte a muſeulo trochleari, ex 
altera vero ab bujus muſculi commoc ima poſttione, oculus 
in acquilibrio quodam 'conſtitutus, irretorto obtutu verſus ob- 
jecta feratur, nee plus juſto accedat verſus internum exter- 
* numve- canthum; quae quidem libratio omnino nulla fuiſſet, 
* abſque hujus muſculi peculiari originatione (eujus ratio omnes 
c hhujuſque anatomicos latuit.) And fo this curious anatomiſt 
goes on to ſhew farther the ſtupendous artifice of the great Cre- 
ator in this poſition of the oblique muſcles. Brigg's Nova * 
Hes. p. 11. meo libro. 
(b) Beſides thoſe particular motions which the eye receives 
from the oblique muſcles, and I may add its libration alſo in 
ſome meaſure, ſome anatomiſts aſcribe another no leſs conſider- 


able uſe to them; namely, to lengthen and ſhorten the eye, by 
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of the body, and the eye, which is the caſe of the 
attollent and depriment muſcles. By this ſo curious 
and exact a libration, not only unſeemly contorti. 
ons, and incommodious vagations of the eye are 
prevented, but alſo it is able with great readineſg 
and exactneſs to apply itſelf to every object. 

As to the tunics of the eye, many things might 
be taken notice of, the prodigious fineneſs of the 
arachnoides, the acute ſenſe of the retina, the de- 
licate tranſparency of the cornea (a), and the firm 
and ſtrong texture of that and the ſelerotica too; 
and each of them, in thefe and every other reſpect, 
in the moſt accurate manner adapted to the place 
in which it is, and the buſineſs it is there to perform. 
But for a ſample, I ſhall only take notice of that part 
of the uvea which makes the pupil. It hath been 
obſerved by others, particularly by our honourable 
founder () that as we are forced to uſe various 
apertures to out optic glaſſes, ſo nature hath made 
a far more complete proviſion in the eyes of ani- _ 
mals, to ſhut out too much, and to admit ſufficient 
light, by the dilatation and contraction of the pu- 
pil (c). But it deſerveth our eſpecial remark, that 


ſqueezing and compreſſing it, to make it correſpond to the di- 
ſtances of all objects, according as they are nigh or far off. 
Thus the ingenious Dr. Keil; * The aqueous humour, being the 
* thinneſt and moſt liquid, eaſily changeth its figure, when either 
the ligamentum ciliare contracts, or both the oblique muſcles 
* ſqueeze the middle of the. ball of the eye, to render it oblong 
' when objects are too near us.“ Keil's Anat. chap. 4. ſect. 4. 
See note (c), following page. „ 
(a) * Quis vero opifex praeter naturam, qua nihil poteſt eſſe 
- * callidius, tantam ſolertiam perſequi potuiſſet in ſenſibus? quae 
* primum oculos membranis tenuiſſimis veſtivit et ſepiit; quas pri- 
mum perlucidas fecit, ut per cas cerni poſſet : firmas autem, ut 
* continerentur.” Cic. de Nat. Deor. I. 2. c. $7. » | 
- (3) Boyle of Final Cauſes, * 
(e) It is eaſy to be obſerved, that the pupil openeth in dark 


„, „ 9 


ter laterally, and thereby avoid inconveniences, ag 


tracts by an increaſe of light, and when the objects are nigh. 


- * no inceſſu victum in agris quaeritant, radios laterales ad mala 


ſect. 6. "#1 


© * lis pupilla rotunda eſſe debet-—Attamen bovi, etc. caput fere 
ſemper pronum — gerentibus, tantum que coram, et paulo a la- 
tere obverſantur, intuitu opus eſt: quapropter pupilla ob- 
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_ theſe pupils are in divers animals of divers forms, w 
according to their peculiar occaſions. In ſome, par- ſe 
ticularly in man, it is round; that being the moſt th 
proper figure for the poſition of our eyes, and the NI 


uſe we make of them both by day and night. in dit 
ſome other animals it is of a longiſh form; in ſome ill f® 
tranſverſe (a), with its aperture large, which is an da 
admirable proviſion for ſuch creatures to ſee the bet. 


well as help them to gather their food on the ground, 
both by day and night. In other animals the fiſſure 
of the pupil is erect (o), and alſo capable of opening 


places; as alſo when we look at far diſtant objects, but con- 


This motion of the pupil, ſome ſay, is effected by the circular and 
ſtraĩt fibres of the uvea, and ſome attribute it to the ligamentum 
ciliare. Yet I have no great doubt but that they both concur in 
that action, and that the ligamentum ciliare doth, at the ſame , 
time the pupil opens or ſhuts, dilate or compreſs the cryſtalline, 
and bring it nigber unto, or carry it farther off the retina. For 
the ſtructure of the ligamentum ciliare, and its two ſorts of fibres, 
drawn with the help of a microſcope, I ſhall refer to Mr. Cows 
per's Anat. T. 11. 

(a) »In bove, capra, equo, ove, et quibuſdam aliis elliptica 
* eſt [pupilla] ut co magis in hiſce forſan animaljbus, quae pro- 


* et incommoda utrinque devitanda admittat. Brigg's Oph. e. 7, 


Fomini ere, aliiſque, etc. caput erigere, et quaquaverſus 
eireumſpicere ſolitis, plurima ſimul objecta, tum ſupra, tum in- 
* fra, tum e latere utroque viſu excipinntur ; quapropter ocu- 


longa eſt,” etc. Willis de Anim. Brut. p. 1. e. 18. 

(3) Thus cats (their pupils being erect, and the ſhutting of 
their eye lids tranſverſe thereunto) can ſo eloſe their pupil, as to 
admit of, as it were, only one ſingle ray of light; and by throw- 
ing all open, they can take in all the fainteſt rays. Which is 
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wide, and ſhutting up cloſe. The latter of which 
ſerves to exclude the brighter light of the day, and 
the former to take in the more faint rays of the 
night, thereby enabling thoſe nocturnal animals 
(in whom generally this erect form of the pupil is) 
to catch their prey with the greater facility in the 
dark (a), to ſee upwards and downwards, to climb; 
etc. Thus much for the tunics, 5 | 

The next thing I ſhall take notice of, will relate 
to the humours of the eye, and that only concerns 


an incomparable proviſion for theſe animals, that have occaſion 
to watch and way-lay their prey both by day and night. 

(a) There is, beſides this large opening of the pupil, in ſome - 
nocturnal animals, another admirable proviſion, enabling them 
to catch their prey in the dark; and that is, a radiation of the 
eyes: of which Dr. Willis thus; Hujus uſus eſt oculi pupillam, 
* quaſi jubare inſito, illuminare, ut res noctu, et in tenebris po- 
 itas conſpicere valeat; quare in fele plurimum illuſtris eſt: at 
' homini, avibus et piſcibus deeſt. This illumination he ſpeaks 
of, is from the tapetum, in the bottom of the eye, or the ſhining 
of the retina, round the optic nerve. ni 

Beſides which, he ſaith, the iris hath a faculty alſo, in ſome, 
of darting out rays of light, ſo as to enable them to ſee in the 
dark: of which he tells this ſtory; Novi quendam cerebro ca- 
* lidiori praeditum, qui poſt uberiorem vini generoſi potum in 
' nodte atrata ſive tenebris profundus, literas diſtincte legere po- 
' tuit. Cajus ratio videtur eſſe, quod ſpiritus animales velpt ac- 
' cenſi, adeoque ab hac iride irradiantes, jubare inſito medium il- 
| luminabant.* Willis, ibid. 2 
Such another thing, Pliny tells us, was reported of Tiberius 
Caeſar; * Ferunt Tib. Caeſ. nec alii genitorum mortal um, fuiſſe 
# naturam, ut expergefactus nou pauliſper, hand ali» modo 
quam luce clara, contueretur omnia.“ Nat. Hiſt. I. 17. c. 37. 

So Dr. Briggs; Virum ſane callidae indolis novi in comitatu 
Bedfordienſi degentem, qui oculis felineis — donatus eſt: adeo 
ut epiſtolam — mire admodum in loco obſeuro (ubi eadem mihi 
vix apparuit) perlegit. Hujus vero oculi, niſi quod pupillas in- 
ſigniores obtinuere, ab aliorum formatione neutiquam diſerepa- 
bant.“ Ophthal, c. 5. ſect. 12. ; 
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ing the mechaniſm of the cryſtalline humour; not 
its incomparable tranſparency ; nor its exact len. 


ticular form; nor its curious araneous mem. 
brane (a), that conſtringeth and dilateth it, and 6 


(a) The tunica aranea is taken notice of by friar Bacon, b 
calls it, tela aranca, and ſaith, * in hac continetur — glaciale 
vel cryſtallinum.” Rog. Bacon's Perſpect. Diſtinct. 2. c. 3. 
Tbe wriokling of this, and the cornea, as the ſkin is of old 

perſons, he thinks is the cauſe of the obſcurity of the ſight in 
ſuch perſons. Bacon, ib. par. 2. cap. 2. But this tunic ſome 
deny, and others allow of: Dr. A. M. of Trinity- College, Dublin, 
(in his Relat. of Anat. Obſ. on the eyes of animals, in a letter 
to Mr, Boyle, An. 1682. annexed to his Anat. Account of the 
Elephant burnt in Dublin, p. $7.) affirms the tunica aranea, and 
Faith, -* I have often ſeen it before it was expoſed to the air one 
minute, notwithſtanding what Dr. Briggs faith to the con- 
* trary, etc. But Dr, Briggs' opinion is, Humor eryſtallinus 
* niff acri diutius expoſitus, vel leniter coctus, inſtar lactis, eu- 


* ticulam non acquirit: quae vero improprie, tunica aranca-did- 


tur, cum ſit tantum adventitia, ut in oculo bovis recens cre 
* apparcat.” Briggs Ophthalm. c. 3. 
The cryſtalline humour being of a double ſubſtance, tha 
| ly like a jelly, towards the centre as conſiſtent as hard ſuet, upon 
occaſion whereof its figure may be varied; which variation may 
be made by the ligamentum ciliare; Dr. Grew doth,-upon thele 
accounts, not doubt to aſcribe to the ligamentum ciliare, a power 
of making the cryſtalline more convex, as well as of movingit 
to or from the retina, See Grew's Coſmolog. Sacr. I. 1. e. 4 
Now, it is certain, by the laws of optics, that ſomewhat of this 
is abſolutely neceſſary to diſtin viſion, inaſmuch as the rays 


proceeding from nigh objects do more diverge, and thoſe from 


diſtant objects leſs : which requires either that the cryſtalline by 
mour ſhould be made more convex, or more flat; or elſe an 
elongation, or ſhortening of the eye, or of the diſtance between 
the eryſtalline humour and the retina. 

But although Dr. Briggs, ſo good a judge, denies the tonic 
cryſtallina, contrary to the opinion of moſt former anatomills 
yet there is great reaſon to conclude he was in a miſtake, is 


my opinion, from the obſervations of the French anatomilt, 
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varieth its focus, (if any ſuch. variation there be, 
as ſome affirm with great probability); nor laſtly, 
its admirable approach to or from the retina, by 
the help of the ciliar men (a), according as 


of the cryſtalline of the eye of the gemp or chamois, who ſay, 
* the membrana arachnoides was very thick, and hard, ſo that 
it was eaſily ſeparated from the cryſtallinus,* P. 145. 

The ſame anatomiſts alſo favour the ſurmiſe of Dr. Grew, . 
ht in * This [contraQtion of the fibres of the ligamentum ciliare on one 
ſome « ide, and dilatation on the other] would make us think that theſe 
ublin, © fibres. of the ligamentum ciliare, are capable of contraction, 
letter and voluntary dilatation, like that of the fibres of the muſcles; 


of the and that this action may augment, or diminiſh the convexity 
a, and of the cryſtallinus, according as the need which the diſtance 
tr one ' of the objects may make it to have on the eye, to ſee more 
e C00» ' clearly and diſtinctly. Anat. Deſer. of a bear, p. 49. 

Ilinus, Since my penning the foregoing notes, having as critically 


$, er- 2s could, diſſected many eyes of birds, beaſts, and fiſhes, I ma- 
a dice WW nifeſtly found the membrana arachnoides, and will undertake to 
eech ſhew it any one, with great eaſe and certainty. It is indeed ſo 
| tranſparent, as not to be ſeen diſtinct from the cryſtalline, But 
tward- if the cornea and uvea be taken off before, or the vitreous: hu- 
+ upon WF mour behind it, and the outfide of the cryſtalline be gently cut, 
n my the arachnoides may be ſeen to open, and the cryſtalline will ea- 
n thele Bi (ly leap out, and part from the ligamentum ciliare; which other- 
power wiſe it would not do: for it is by the arachnoides braced to the 
viog it lizamentum ciliare. This membrane or tunic, in the ox, is ſo 
. e. 4. ſubſtantial and ſtrong, though thin, that it yields to, or ſinks 
of this under the ſharpeſt lancet, and requires (for ſo thin and weak a 
e rays Bl membrane in appearance) a (ſtrong preſſure to pierce it. 
e from! (a) As birds and fiſhes are in divers things conformable, fo in 
ine bo: ſome ſort they are in their eye, to enable it to correſpond to all 
elſe an the convergences, and divergences of the rays, which "the va- 
ctweel nadon of each of the mediums may produce. For this ſervice 
the tunica choroides [in fiſhes} hath a muſculous ſubſtance at the 
tunie I bottom of it, lying round the optic nerve, at a ſmall diſtance 
from it; by which means 1 imagine they are able to contract, 
and dilate the choroides, thereby to lengthen and ſhorten the 
eye: for the helping in which ſervice, 1 imagine it is that the 
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objects are far off or near; becauſe theſe things are 
what are uſually taken notice of: but that which [ 


ſhall. obſerve is, the prodigious art and finery of its 
conſtituent parts, it being, according to ſome [ate 


choroides and ſclerotica, are in a great meaſure parted, that thi 
choroides may have the n liberty of aQing upon the hu- 
mours within. | 

But in birds, I have myſelf found, that although the cho- 
roides be parted from the ſclerotica, yet the choroides hath no | 
muſcle, but inſtead thereof, a curious pectinated work, ſeated on 
the optic nerve, repreſented in Fig. 2. In which, c. a. e. b. d. 
repreſents the choroides and ſclerotica; a. b. the part of the 
optic nerve that is within the eye; v. v. v. the vitreous hu- 
mour; a. f. g. b. the pecten; h. i. the cryſtalline. For there 
ception of this pecten, the optic nerve comes farther within the 
eye, than in other creatures. The ſtructure of this pecten is very 
like that of the ligamentum ciliare: and in the eye of a magyy, 
and ſome others, I could perceive it to be muſculous toward, 
the bottom. This pecten is fo firmly fixed unto, or embodied it 
| the vitreous humour, that the vitreous humour hangs Hrmly to 

it, and is not fo eaſily parted from it. By which means all the 
motions of the pecten are eaſily communicated to the vitreou 
humour, and indeed to all contained in the choroides. And for 
aſmuch as the cryſtalline is connected to the vitreous humour, 
therefore alſo the alterations in the vitreoas humour aſſect allo 
the cryſtalline; and the cryſtalline hereby brought nearer unto, 
or farther from the retina, as occaſion is. 

Beſides all which obſervables i in the choroides, and inner eye, 
I have alſo found this farther remarkable in the ſclerotica, and 
outer-part of the eye of birds, viz. that the fore - part of the ſcle 
rotica is horney and hard, the middle part thin and flexible, and 
braces intervene between the fore and hind-part, running bt 
tween the choroides and ſelerotica; by which means the cornea, 
and back-part of the eye, are brought to the — 1 
that the reſt of the eye hath. 

The great end and deſign of this ſingular and curious appar 
tus in the eyes, both of birds and fiſhes, I take to be, 1. To: 
enable thoſe creatures to ſee at all diſtances, far off, or nigh; 
which, eſpecially in the waters, requireth a different confor matio 
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nice microſcopical obſervations (a), compoſed of di- 
yers thin ſcales, and theſe made up of one ſingle 


- minuteſt thread or fibre, wound round and round, 


ſo as not to croſs one another in any one place, and 


of the eye. In birds alſo, this is of great uſe, to enable them to 
ſce their food at their bill's end, or to reach the utmoſt diſtances 
their high flights enable them to view; as to ſee over great 
tracts of ſea or land, whither they have occaſion to fly; or to ſee 
their food or prey, even ſmall fiſhes in the waters, and birds, 
worms, etc. on the earth, when they fit upon trees, high rocks, 
or are hovering high in the air. 2. To enable thoſe animals to 
adapt their eye to all the various refractions of their medium. 
Even the air itſelf varies the refractions, according as it is rarer 
or denſer, more or leſs compreſſed; as is manifeſt from the 
learned and ingenious Mr. Lowthorp's experiment in Phil. Tranſ. 
No 257. and ſome other experiments ſince of the before-com- 
mended Mr. Hawkſbee, both in natural, rarified, and compreſ- 
ſed air; in each of which, the refractions conſtantly varied in 
exact proportion to the rarity or denſity of the air. Vide Hawkſ- 

dee's Exp. p. 175. etc. | 1 

Beſides this conformity in general, between the eyes of birds 
and fiſhes, Du Hamel tells us of a ſingular conformity in the cor 
morant's eye, and that is, that the cryſtalline is globous, as in 
fiſhes, to enable it to ſee and purſue its prey under water : which 
]. Faber, in Mr. Willoughby, faith, they do * with wonderful 
ſwiftneſs, and for a long time.” Will. Ornithol. p. 329. 

(a) The cryſtalline humour, when dried, doth manifeſlly - 
enough appear to be made up of many very thin ſpherical la- 
minae, or ſcales lying upon one another. Mr. Lewenhoeck rec- 
kons there may be two thouſand of them in one cryſtalline, from 
the oatermaſt to the centre. Every one of theſe ſcales, he ſaith, 
he hath diſcovered to be made up of one ſingle fibre, or fineſt 
thread wound, in a moſt ſtupendous manner, this way, and that 
way, ſo as to run ſeveral courſes, and meet in as many centres, 
and yet not to interfere, or croſs one another, in any one place. 
In oxen, ſheep, hogs, dogs, and cats, the thread ſpreads into 
three ſeveral courſes, and makes as many centres; in whales 
bye; but in hares and rabbets only two. In the whole ſurface 
of an ox's cryſtalline, he reckons there tre more than twelve 


þ * 
— 


yet to meet, ſome in two, and ſome in more different 

centres; a web not to be woven, an optic lens, not 
to be wrought by any art leſs than infinite wiſdom, 

' Laſtly, To conclude the parts of this admirable 
organ, I ſhall only make one remark more, and 
that about its nerves. And here among others, the 
admirable make of the optic nerves might deſerve 
to be taken notice of in the firſt place, their medul- 
lary part (a) terminating in the brain itſelf, the tegy- 
ments propagated from the meninges, and terminat- 
ing in the coats of the eye, and their commodious 
inſertions into the ball of the eye, in ſome direQly 
oppoſite to the pupil of the eye, in others obliquely 
towards one ſide(b). But moſt of theſe things have 
been treated of, and the convenience hereof ſet forth, 
by others that have written of God's works. I ſhall 
therefore take notice only of one wiſe proviſion the 
Creator hath made about the motion of the eye, by 


thouſand fibres juxtapoſited. For the clear and right underſtand- 


ing of the manner of which admirable piece of mechaniſm, I ſhall 
refer to his cuts and deſcriptions in Phil. Tranſ. No 165, and 193, 
The truth hereof I have heard ſome ingenious men queſtion; 
but it is what I myſelf bave ſeen, and can ſhew to any body, 
with the help of a good microſcope. 

(a) S. Malpighi obſerved the middle of the optic nerve of the 
 Fword-fiſh, to be nothing elſe but a large membrane, folded ac- 
cording to its length in many doubles, almoſt like a fan, and 
inveſted by the dura mater; whereas in land-animals it is a 
bundle of fibres. Vide Phil. Tranſ. No 27. 

(b) * Certiſſimum eſt, quod in omnibus oculis humanis, quos 
© ſaltem mihi difſecare contingit, nervus opticus pupillae e dia- 
metro opponitur,” etc. Briggs Ophthal. cap. 3. ſe. 15. Ita 
Willis de Anim. Brut. p. 1. c. 15. 

* Nervi optici in nobis, item in eane, fele, et in eaeteris for- 
« ſan animalibus calidis, ad fundum oculi delati pupillae regioni 
* proſpiciunt, dum interim in aliis quadrupedibus, uti etiam in 
* piſcibus et volueribus, oblique ſemper tunieae ſclerotidi inſe. 
* runtur.” Willis ib. cap. 7. ſet. 11. * OY 
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uniting into one, the third pair of nerves, called the 
motory nerve (a), each of which ſending its branches 
into each muſele of each eye, would cauſe a diſtortion 
in the eyes; but being united into one, near their 
inſertion into the brain, do thereby cauſe both eyes 
to have the ſame motion; ſo that when one eye is 
moved this way and that way, to this and that ob- 
ject, the other eye is turned the ſame way alſo. 

Thus from this tranſient and ſlight view, I may 
call it, of the parts of the eye, it appears what an ad- 
mirable artiſt was the contriver thereof. And now in 

The ſeventh and laſt place, let us conſider what 
proviſion this admirable artiſt hath. made for the 
guard and ſecurity of this ſo well formed organ (6). 


- 


(a) * This pair is united at its riſe; whence is commonly 
drawn a reaſon why one eye being moved towards an object, 
the other is directed alſo to the ſame.” Gibſon's Anat. book iii, 
chap. 11. So Bartholine Anat. Libellus iii. cap. 2. 

(b) Among all the other ſecurity the eye hath, we may rec- 
kon the reparation of the aqueous humour; by which means the 
eye when wounded, and that in all appearance very dangerouſly 
too, doth often recover its ſight : of which Bern. Verzſacha gives 
divers examples ancient and modern. One is from Galen, of a 
boy ſo wounded, that the cornea fell, and became flaccid, but 
yet recovered his ſight." Other ſuch like inſtances he gives from 
Realdus Columbus, Rhodius, and Tulpins; and one that he 
cured: himſclf, in theſe words; Ego in nobiliſſimi viri filiola fi- 
* milem caſum obſervavi; haec dum levibus de eauſis cum fratre 
* altercarea, iſte iracundia percitus cultellum ſcriptorium appre- 
* hendit, et ſororis oculo vulnus infligit, inde humor aqueus ef- 
* fluxit, Vocatus pracſentem chirurgum juſſi ſequens collyrium 
* anodynum et exſiecans tepide ſaepius admovere, BÞ aq. Plan- 
tag. Ziv. Roſar. Sanicul? Euphraſ. ana Trochiſc. alb. Rhaſ. 
eum Opio 2 ij. Tutiae pp. I j. Croci orient. JG. M. Hoc 
' collyrium inflammationem compeſcuit, vulnus ſiccavit et ſana- 

vit. Hine poſt aliquot menſes humor aqueus ſucerevit. Nam 
* viſus, ſed debilior, com ſummo parentum gaudio _ 
B. Verzaſchae Obſerv. Medicae. Obſ. 14. 


office, but allo to cloſe and ſhup the better. 3. Out of thel 


* 
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And here we mall find the guard equivalent to the MW 
uſe and excellency of the part. The whole organ P. 
fortified and fenced with ſtrong, compact bones, WM 
lodged in a ſtrong, well made ſocket, and the eye © 
itſelf guarded with a nice made cover (@). Its hu- 


: Another cure of this kind, was experimented by Dr. Daniel eye 
Major, upon a gooſe, Ann. 1670. the aqueous humour of both out 
whoſe eyes they let out, ſo that the eyes fell, and the gooſe be. thr 
came quite blind : but without the uſe of any medicine, in about the 
two days time, nature repaired the watery humour again, the cert 
eyes returned to their former turgency, and the gooſe was in 4 the 
week after produced ſeeing, before twenty eight or thirty ſpec. the 
tators. Ephem. Germ. T. 1. Add. ad Obſ. 217. war 
From the ſame cauſe, I doubt not, it was that the eye of z uſe, 
gentleman's daughter, and thoſe of a cock, when wounded, ſo and 
that the cornea ſunk, were reſtored by a Lithuanian chymiſt, that d 
paſſed for a conjurer, by the uſe of a liquor found in May, is wh 
the veſiculae of elm. Of which ſee Mr. Ray's Catal, Cy wig 
in Ulmus, from Henr. ab Heers. riou 
(a) © Palpebrae, quae ſunt tegumenta oculorum, molliſime the 
* taftu, ne lacderent aciem, aptiſſimae factae, et ad claudendys then 
© pupillas, ne quid incideret, et ad aperiendas ; idque providit, ſerv: 
ut identidem fieri poſſet cum maxima celeritate. Munitaeque Is 2 
* ſunt palpebrae tanquam vallo pilorum : quibus et apertis ocu- r 
* lis, ſi quid incideret, repelleretur, et ſomno conniventibus, eum wg 1 
* oculis ad cernendum non egeremus, ut qui, tanquam involutl Gſch 
* quieſcerent. Latent praeterea utiliter, et excelſis undique pat- ſtrils 
tibus ſepiuntur. Primum enim ſuperiora ſupereiliis obducta ſi- 0 F 
* dorem a capite, et fronte defluentem repellunt. Genae deinde _ 
ab inferiore putantur ſubjectae, leviterque eminentes,*  Cic. de __ 
Nat. Deor. l. 2. c. 57. able 
Tully, in the perſon of a Stoic, having ſo well accounted fo — 
the uſe of the eye · lids, I ſhall, for a further manifeſtation of the I WII 
Creator's contrivance and ſtructure of them, take notice of two ant 
or three things: 1. They conſiſt of a thin and flexible, but ſtrong Tc 
kin, by which means they the better wipe, clean, and guard of mc 


the cornea. 2. Their edges are fortified with a ſoft cartilage, 
by which means they ate not only enabled the better to do theit 


dendas 
ovidit, 
taeque 
s ocu- 


5, eum 
voluti, 
ne pate 
da ſu- 
deinde 
Cic. de 
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mours, and its inward tunics, are indeed tender, 
proportionate to their tender, curious uſes ; but 
the coats without are context and callous, firm 
and ſtrong. And in ſome animals, particularly 


cartilages grows a palliſade of ſtiff hairs, of great uſe to warn the 
eye of the invaſion of dangers, to keep off motes, and to ſhut 
out too exceſſive light, etc. and at the ſame time to admit of, 
through their intervals, a ſufficient paſſage for objects to approach 
the eye. And it is remarkable, that theſe hairs grow but to a 
certain, commodious Jength, and need no cutting, as many o- 
ther hairs of the body do: alſo, that their points ſtand out of 
the way, and in the uppet-lid bend upwards, as they do down- 
wards in the lower-lid, whereby they are well adapted. to their 
uſe, From which laſt obſervables, we may learn how critical 
and nice the great author of nature hath been, in even the leaſt 
and moſt trivial conveniencies belonging to animal bodies; for 
which reaſon I have added it to Tully's remarks. And more 
wight have been added ton, as particularly concerning the cu- 
rious ſtructure and lodgment of the right muſcle, which opens 
the eye-lids; and the orbicularis, or circular one, that fhuts 
them; the nice apparatus of glands that keep the eye moiſt, and 

ſerve for tears; together with the reaſon why man alone, who 
is a ſocial animal, doth exhibit his ſocial aſſections by ſuch 
outward tokens as tears; the nerves alſo, and other organs act- 
ing in this miniſtry. T might alſo ſpeak of the paſſages for 
diſcharging the ſuperfluous moiſture of the eyes through the no- 
ſtrils, and much more of the like kind. But it would take up 

too much room in tbeſe notes; and therefore it ſhall ſuffice to 

give only ſuch hints as may create a ſu{picion of a noble oeco- 
nomy add cantrivance in this; I had almoſt ſaid, leaſt confider- 

able part of the eye. But for particulars I ſhall refer to the 
anatomiſts; and for ſome of theſe things, particularly to Dr. 


Willis's Cereb. Anat. and de Anim. Brut. and Mr. Cowper's ele- 


gant cuts in the 11th tab, of his Anatomy. 

To the eye-lids we may add another guard afforded the eyes 
of moſt quadrupeds, birds, and fiſhes, by the nictitating mem- 
brane, which Dr. Willis gives this account of; * Plurimis [ani- 
' malibus] quibus muſculus ſuſpenſorius adeſt (which limitation 
he needed not to have * alter membranoſus con- 
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birds (a), me part of thoſe tunicles have the na · 


ture and hardneſs of bone or horn. 1 
But for creatures, whoſe eyes, like the reſt of their 0 
body, are tender, and without the guard of bones; 5 
thelr nature hath provided for this neceſſary and ten. C 
der ſenſe, a wonderful kind of guard, by endowing fi 
the creature with a faculty of withdrawing its eyes 7 
into its head (6b), and lodging them in the ſame _= 2 
ty with the body. [ 
* ceditur, qui juxta interiorem oculi canthum ſitus, quando ele. - 
© yatur, oculi globum fere totum obtegit. Hujus uſus eſſe yi. 1 
* detur, ut cum beſtiae inter gramina, etc. capita ſua propter a 
victum capeſſendum demergunt, hie muſculus oculi pupillam, * 
© ne a ſtipularum incurſu feriatur, occulit * De Anim, U 
Brut. p. 1. c. 15. = 
This membrane man hath not, he having little occaſion to al 
thruſt his head into ſuch places of annoyance, as beaſts, and b 
other animals; or if he hath, he can defend his eyes with his Þ 
hands. But birds, (who frequent trees and bulhes,) and quadrupeds,. 0! 
(hedges and long graſs,) and who have no part ready, like the hand, at 
to fence off annoyances; theſe, I ſay, have this incomparable pro- vi 
viſion made for the ſafety of their eyes. And for fiſhes, as they ce 
are deſtitute of epe-lids, becauſe in the waters there is no occaſion ca 
for a defenſative againſt duſt and motes, offenſive to the eyes of ſu 
land- animals, nor to moiſten and wipe the eyes, as the eye · ids V 
do, ſo the nictitating membrane is an abundant proviſion for all iy 
their occaſions, without the addition of the eye-lids. be 
And now, if we reflect, are theſe the works * any thing A 

but a wiſe and indulgent agent? 1 
(a) Although the hardneſs and firmneſs of the adnata, or ſcle- : 


rotica in birds, is a good guard to their eyes, yet I do not think 
it is made thus, ſo much for a defence, as to miniſter to the 
lengthening and ſhortening the eye, mentioned before in note (a). 
P. 104, etc. - 


(b) © Cochleis oculorum vicem cornicula bins practentu im- "qt 
* plent.”* Plin. Nat. Hiſt. I. 11. c. 37. See more in the eyes of "or 
ſnails before in note (a), p. 127; and in note(a), p. 128, I faid * pc 


that I ſuſpected moles alſo might thruſt out, or withdraw gar; 
eyes more or leſs within the hair or ſkin. | 


, 
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Thus have I ſurveyed this firſt ſenſe of animals; 
1 may ſay in a curſory, not accurate, ſtrict manner, 


conſidering . the prodigious workmanſhip thereof; 


but ſo, as abundantly to demonſtrate it to be the 
contrivance, the work af no leſs a being than the in- 
finite, wiſe, potent, and indulgent Creator (a). For 
none leſs could compoſe fo admirable an organ, ſo 
adapt all its parts, fo adjuſt it to all occaſions, ſo nice- 
ly provide for every uſe, and for every emergency: 
in a word, none leſs than God could, I fay, thus con- 
trive, order, and provide an organ, as magnificent 
and curious as the ſenſe is uſeful; a ſenſe without 
which, as all the animal world would be in perpe- 
tual darkneſs, ſo it would labour under perpetual 
inconveniencies, be expoſed to perpetual harms, 


and ſuffer perpetual wants and diſtreſſes. But now 


by this admirable ſenſe, the great God, who hath 
placed us in this world, hath as well provided for 
our comfortable reſidence in it; enabled us to ſee 


and chuſe wholeſome, yea, delicate food; to pro- 


vide ourſelves uſeful, yea, gaudy cloathing, and 
commodious places of habitation and retreat, We 
can now diſpatch our affairs with alacrity and plea- 
ſure, go here and there as our occaſion calls us. 
Wecan, ifneed be, ranſack the whole globe, pene- 
trate into the bowels of the earth, deſcend to the 
bottom of the deep, travel to the fartheſt regions of 
this world, to acquire wealth, to encreaſe our know- 
ledge, or even only to pleaſe our eye and fancy, 
We can now look about us, diſcern and ſhun the 


(a) The diligent Sturmius was fully perſuaded there cculd 
not be any ſpeculative atheiſm in any one that ſhould well ſur- 
vey the eye. Nobis, faith he, fuit perſuaſiſſimum, atheiſmum, 
quem vocant ſpeculativum, h. e. obfirmatam de Deitate in 
* univerſo nulla perſuaſionem, habere locum aut inveniri non 
poſſe in eo homine, qui vel unius corporis organici, et ſpeei · 
atim ocuſi fabricam attento animo aſpexerit.* Sturm. Exerc, 
Acad. 9. de Viſ. Organ. et Rat. in Epilogo. | 
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precipices and dangers which every where encloſe 
us, and would deſtroy us. And thoſe glorious 


objects which fill the heavens and. the earth, thoſe 


admirable works of God which every where fur. . 


round us, and which would be as nothing to us, 


without being ſeen, do, by means of this noble ſenſe, - 


preſent their glories to us (a), and fill us with admi- 


(a) The glorious landſkips, and other objects that preſent 


themſelves to the eye, are manifeſtly painted on the retina, and 


that not erect, but inverted as the laws of optics require; and is 
manifeſt to the eye from monſieur Cartes's experiment, of lay. 
ing bare the vitreous humour on the back part of the eye, and 
clapping over it a bit of white paper, or the ſkin of an egg; and 
then placing the fore-part of the eye to the hole of the window 
of a darkened room. By which means we have a pretty land- 
ſkip of the objects abroad invertedly painted on the paper, on the 


- , back of the eye. But now the queſtion is, how in this caſe the 


eye comes to ſee the objects ere? Monſieur Cartes's anſwer is, 


© NotiGa illius ex nulla imagine pendet, nec ex ulla actione ab- 
© objectis veniente, ſed ex folo ſitu exiguarum partium cerebri. 
e quibus nervi expullulant.— E. G. Cogitandum in oculo 

— ſitum capillamenti nervi optici — reſpondere et alium 


« quendam partis cerebri —— qui facit ut anima ſingula loca cog- 


_ =*© noſcat, quae jacet in recta, aut quaſi recta linea; ut ita mirari 


* non debeamus corpora in naturali ſitu videri, quamvis imago in 
* oculo delineata contrarium habeat.” Dioptr. c. 6, But our 
moſt ingenious Mr. Molyneux anſwereth thus; * The eye is 
« only the organ or inſtrument, it is the ſoul that, ſces by means 
* of the eye. To enquite then how the ſoul perceives the ob- 
« ject erect, by an inverted image, is to enquire into the ſoul's 
* faculties —— But erect and inverted are only terms of relation 
to up and down; or farther from, or nigher to the centre of 
the earth, in parts of the ſame thing. But the eye, or vi- 
« five faculty takes no notice of the internal poſture of its own 
parts, but uſeth them as an inſtrument only, contrived by na- 
ture for the exerciſe of ſuch a faculty. Let us imagine, 
that the cye (on its lower part) receives an impulſe [by a ray 
from the upper part of the object] muſt not the viſive faculty 
be neceſſarily directed hereby to conſider this ſtroke, as com- 
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ration and pleaſure. But I need not expatiate in 


the uſefulneſs and praiſes of this ſenſe, which we re- 
ceive the benefit of every moment, and the want, or 


any defect of which, we lament among our greateſt 
misfortunes. 
Leaving then this ſenſe, I ſhall proceed to the 


other four, but more briefly treat of them, by rea- 


ſon we have ſo ample a ſample of the divine art in 
the laſt, and may preſume that the ſame is exerted 
in all as well as one. For a demonſtration of which, 
Jet us, in the next place, carry our ſcrutiny to the 
ſenſe of hearing. 


CHAP. m. 
Of the Senſe of HEan1nG., 


C the ſenſe of Hearing, I ſhall 
take notice of two things, the organ, the rs 
and its object, ſound. _ 

I. For the organ, the ear; I ſhall paſs by its con- 


venient number of being double, which, as in the 


laſt ſenſe, ſerves for the commodious hearing every” 
way round us; as alſo a wiſe proviſion for the ut- 
ter loſs or injury (a) of one of the ears. But 1 ſhall 


ing from the top rather than the bottom [of the object and 
Y conſequently be directed to conclude it the repreſentation of 
* the top? Hereof we may be ſatisfied, by ſuppoſing a man 
* ſtanding on his head. For here, though the upper parts of the 
objects are painted on the upper parts of the eye, yet the ob- 

* jefts are judged to be erect. What is ſaid of erect, and reverſe, 
may be underſtood of ſiniſter and dexter.” * Dioptr. 
Nov. part 1. prop. 28. 

(a) I preſume it will not be ungrateful to take notice here 
of the admirable, as well as uſeful ſagacity of ſome deaf per- 
ſons, that have learned to fupply their want of hearing by un- 
derſtanding what is ſaid by the motion of the lips. My very 
ingenious friend, Mr. Waller, R. S. Secr. gives this account: 
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a little inſiſt upon its ſituation, and its admirable. 
fabric and parts. 

I. It is ſituated in the moſt convenient part of the 
body, like as I aid the eye is, in a part near the com- 
mon ſenſory in the brain, to give the more ſpeedy 
information; in a part where it can be beſt guard- 
ed, and where it is moſt free from annoyances and 


There live now, and have from their birth, in our town, Fl 
man and his ſiſter, each about fifty years old, neither of which 
have the leaſt ſenſe of hearing. yet both of theſe know, by 
"© the motion of the lips only, whatever is faid to them, and 
will anſwer pertinently to the queſtion propoſed to them —— 
The mother told me they could hear very well, and ſpeak 
* when they were children, bot both loſt that ſenſe afterwards, 
* which makes them retain their ſpeech; though that, to per- 
* ſons not uſed to them, is a little uncouth and odd, but intel. 


- - © ligible enough.“ Phil. Tranſ. Ne 372. 


Such another inſtance is that of Mr. Goddy, miniſter of St. 


Gervais in Geneva, his daughter. She is now about ſixteen 


years old. Her nurſe had an extraordinary thiekneſs of hear- 
ing; at a year old, the child ſpake all thoſe little words that 
children begin to ſpeak at that age. At two years old, they: 
perceived ſhe had loſt her hearing, and was ſo deaf, that ever 
*. ſince, though ſhe hears great noiſes, yet ſhe hears nothing that 
one can ſpeak to her. But by obſerving the motions of the 
mouth and lips of others, ſhe hath acquired ſo many words, 
that out of theſe ſhe hath formed a ſort of jargon, in which 
* ſhe can hold-converſation whole days with thoſe that can ſpeak 
* her own language. I could underſtand ſome of her words, but 
«could not comprehend a period, for it ſeemed to be but a con- 
© fuſed noiſe. She knows nothing that is faid to her, unleſs ſhe 
ſeeth the motion of their mouths that ſpeak to her; ſo that in 
the night, when it is neceſſary to ſpeak to her, they muſt light 
* a candle, Only one thing appeared the ſtrangeſt part of the 
* whole narration: ſhe hath a fiſter, with whom ſhe hath practiſ- 
* ed her language more than with any other: and in the night 
by laying her hand on her ſiſter's mouth, ſhe can perceive by 
that what ſhe faith, and ſo can * _ her in the night. 
r Burnet's — 4. P. 248. 
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harms itſelf, and 'where it gives the leaſt annoyante 
and hindrance to the exerciſes of any other part; 
in a part 8 to the peculiar uſe of the 
principal ſenſes, in the moſt lofty, eminent part of 
bbe body, where it can perceive the moſt objects, 
and receive the greateſt information: and laſtly, in a 
part in the neighbourhood of its ſiſter ſenſe the eye, 
with whom it hath peculiar and admirable commu- 
nication by its nerves, as I intend to ſhew in its-pro- 
per place. In reſpect then of its ſituation and place 
in the body, this ſenſe is well deſigned and contriv- 
ed, and may ſo far be accounted the work of ſome 
admirable artiſt. But, | 
2. If we ſurvey its fabric and parts, it will aps 
pear to be an admirable piece of the divine wiſdom, 
art, and power. For the manifeſtation of which, 
let us diſtinctly ſurvey the outward and the in ward 
part of its curious organ. 
1. For the outward ear: if we obſerve its ſtru 
ure in all kinds of animals, it muſt needs be ac - 
knowledged to be admirably artificial, it being ſo 
nicely prepared and adjuſted to the peculiar occa-· 
ſions of each reſpective animal. In man a), it is 


(a) I cannot but admire that our moſt eminent modern. ana- 
tomiſts ſhould not agree, whether there be any muſcſes in the 
outward ear of man or not. Dr. Keil ſaith there are two; Dr. 
Drake the ſame number; and Dr, Gibſon makes them to be 
four. So alſo doth monſicur Dionis, and ſo did the ancient ana- 
tomiſts: but Dr. Schelhammer expreſly denies there are any, and 
ſaith, Seduxit autem reliquos brutorum anatome, in quorum 
pleriſque tales muſculi plures inveniuntur; putarunt autem for- 


taſſis ignominioſum homini, ſi non et his jinſtructus eſſet, et 


* minus inde perfectum animal fore.” Schel. de Auditu, p. 1. c. 1. 
ſet. . But Valſalva, who wrote very lately, and is very aceu- 
rate in his ſurvey of the ear, ſaith, * Muſculi auriculac poſteriores 
* quandoque quatuor, quandoque duo; ſed ut plurimum tres ad- 
* notantur; et quando ſolum duo ſe manifeſtant, tune unus ex 
* illis doplicato tendine verſus concham deferri ſolet. Horum 
G 4 , 
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of a form proper for the erect poſture of his body. 
In birds, of a form proper for flight; not protube. 


rant, becauſe that would obſtru& their progreſs, 


but cloſe and covered, to afford the eaſier paſſage 


through the air. In quadrupeds, i its form is agree- 


able to the poſture, and flower motion of their bo- 
dies; and in theſe too, various, according to their 
various occaſions, In ſome large, ere&, and open, 
to hear the leaſt approaches of danger (a), i in others 
covered, to keep out noxious bodies. In the ſub- 
terraneous quadrupeds, who are forced to mine 


and dig for their food and habitation, as a protube- 


rant ear, like that of other quadrupeds, would ob- 
ſtruct their labours, and be apt to be torn and in- 
jured; ſo they have the contrary (), their ears 


* muſtulorum in numero varietatem non folum in diverſis; 
verum etiam in eodem ſubjecto quandoque vidi—— Ex qui- 


* bus differentiis ſubortae ſumt auctorum diſcrepantiae in horum 


* mufculorum numero, et poſitu: quod non eveniſſet, ſi plus 
© ries in diverſis corporibus dem muſculi quaeſiti eſſent. Ant. 
Mar. Valſalva de Aur. Human. c. v. ſet. 6. But Dr. Drake 
_ thinks ſome of Valſalva's muſcles the product of fancy. Mr, 
. Cowper makes them to be three, one attollent, and two retra- 
bent muſcles. Sec Anat. Tab. 13. 

(a) Inter caetera fanimalia aura] maxime Amirabilt eſt 
Auris leporinac fabrica, quod cum timidiſſimum animal fit, et 


* prorſus inerme, natura id tum auditu acutiſſimo, tanquam | 


© boſtium exploratore ad ptaeſentienda pericula, tum pedibus ceu 
© armis ad currendum aptis muniſſe videtur.” A. Kircher's. Pho- 
purg. I. 1. ſect. 7. Technal. 2. b 

5) Moles have no protuberant ear, but only a round hole 
between the neck and ſhoulder ; which ſituation of it, together 
with the thick, ſhort fur that covers it, is a ſufficient defenſa- 
tive againſt external annoyances. The meatus auditorius is long, 


round, and cartilaginous, reaching to the under part of the ſkull. 


Round the inſide runs a little ridge, reſembling two threads of 
a ſkrew; at the bottom whereof is a pretty inlet leading to the 


drum, made, on one fide, ns A e 


— 
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ſhort, lodged deep and backward in their head, and | 
paſſing to the under part thereof, and all ſufficiently 
fenced and guarded. And as for inſe&s, reptiles, 
and the inhabitants of the waters, if they enjoy 


and on the other with a ſmall cartilage. I obſerved there was 
ccrumen in the meatus. 

As to the inner ear, it is ſomewhat ſingular, and different Fa 
tha of the other quadrupeds, and much more from birds; al- 
though 1 have met with ſome authors that make it agrecable 
with that of birds. There are three ſmall bones only, all hol- 
low, by which the drum, to uſe the old appellation, or the mem- 
brana tympani, as others call it, acteth upon the auditory nerve. 
The firſt is the malleus, which hath two proceſſes nearly of equal 
length; the longer of which is braced to the membrana tympani, 
the ſnorter to the ſide of the drum, or os petroſum; the back 
part of it reſembles the head and ſtalk of a ſmall mnſhroom, 
ſach as are pickled. On the back of the malleus lics the next 
ſmall bone, which may be called the incus, long, and without any * 
proceſs, having ſomewhat the form of the ſhort ſeoop where- 
with watermen throw the water out of their wherries. To the 
end of this, the third and laſt-ſmall bone is tacked by 'a very 
tender brace. This little bone bears the office of the (tapes, but 
is only forked without any baſe. - One of theſe forks is at one 
feneſtra, or foramen, the other at another; in which feneſtrae 
] apprehend the forks are tacked to the auditory nerve. Theſe 
feneſtrae (equivalent to the feneſtra ovalis, and rotunda in others) 


| are the inlets into the cochlea and canales ſemicirculares, in 


which the auditory nerve lieth. The ſemicircular canals lie at 
a diſtance from the drum, and are not jodged, as in other ani- 
mals, in a ſtrong, thick body of bone, but are thruſt out, with-' 


in the ſkull, making an antrum, with an handſome arch leading 


into it, into which a part of the brain enters. 

One leg of the mallens being faſtened to the . tym- 
pani, and the ineus to the back of the malleus, and the top of that 
to the top of the ſtapes, and the forks or branches of the ſtapes 
to the auditory nerve, I obſerved that whenever I moved the 
membrane, all the little bones were at the ſame time moved, and 
conſequently the auditory nerve thereby affeted alfo. | 

I hope the reader will excuſe me for being ſo particular in this 

Gs 


it may probably be lodged commodiouſly under the 
ſame ſecurity and guard, as the ſmelling, or ſome 
other ſenſe is. 

And moreover, as the * of this organ is va- 
rious in various animals, ſo in each of them its 
ſtructure is very curious and obſervable, being in all 
admirably contrived to collect the wandering, cir+ 
eovmambient impreſſions and undulations of found, 
and convey them to the ſenſory withm. If I ſhould 

run over the ſeveral genera of animals, we might 
find a notable proſpect of the handy-work of God (a), 
even in this ſo inconſiderable a part of animals, 
But I ſhall only carry my ſurvey to that of man, 
And here the firſt thing that offereth itſelf to our 
view, is the helix, with its tortuous cavities, made 
organ only of the mole, a deſpiſed creature, but as notable an 
example of God's work, as its life is different from that of other 
. quadrupeds; for which reaſon it partly is that I have enlarged on 
this part differing from that of others, and which no-body that 
I know of, hath taken much notice of, and which is not diſcover- 
able without great patience and application; and partly becauſe 
by comparing thoſe obſervations with book vii. chap. 2. note (3) 
page 378. we may judge how the ſenſe of hearing is performed, 
(a) Among many varieties, both in the inner and outer ear, 
* thoſe which appear in the paſſage into the rock-bone, are re- 
*: markable. For in an owl, that perches on a tree or beam, and 


_ * hearkens after the prey beneath her, it is produced farther out 


above than it is below, for the better reception of the leaſt 
* ſound. But in a fox, that feouteth underneath the prey at rooſt, 
it is for the ſame reaſon produced farther out below, In a 
*. pole-cat, which hearkens ſtrait forward, it is produced behind, 
for the taking of a forward ſound. Whereas in a hare, which 


* is very quick of hearing, and thinks of nothing but being pur» 


* ſued, it is ſupplied with a bony tube, which, as a natural oto- 
* couſtic, is ſo directed backward, as to receive the ſmalleſt and 
* moſt diſtant ſound that comes behind ber. n I 
„ ee eee N 
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this ſenſe, as there is great reaſon to think they do, 
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to ſtop, and collect the ſonorous undulations, to give 
them a gentle circulation and ref-a&ion, and ſo 
convey them to the concha, or larger and more ca- 

cious round cell at the entrance of the ear. And 
to bridle the evagation of the ſound, when arrived 
ſo far; but withal not to make a confuſion there - 
of, by any difagreeable repercuſſions, we may take 
notice of a very curious proviſion in thoſe little pro- 
tuberances, called the tragus, and antitragus of the 
outward ear, of a commodious form and texture (a), 
and conveniently lodged for this uſe, The great 
convenience and benefit of this form and contriv- 
ance of the outward ear, is ſufficiently manifeſt by 
the want thereof, which cauſeth a © confuſion in the 
hearing, with a certain murmur, or {wooing, like 
the fall of waters (b),' as 

Another wiſe proviſion of the Creator, is in the 
ſubſtance of the outward ear, which is cartilagi- 
nous, the fitteſt for this place. For, as a ingeni- 
ous anatomiſt (c) obſerves, * If it had been bone, it 
* would have been troubleſome, and might, by many 
« accidents, have been broken off; if fleſh, it would 
© have been ſubject to contuſion.“ But indeed a 
worſe conſequence than this would have enſued ſuch 
a ſoftneſs as that of fleſh, and that is, it would neither 
have remained expanded, neither would it ſo kind- 


(a) The texture of the tragus and antitragus is ſofter than 
that of the helix, which ſerveib gently to blunt, not forcibly to 
repel, the ſound in the concha. 2 5 

(5) Dr. Gibſon's anatomy, chap. 23. book iii. _ 

* Thoſe whoſe ears are cut off, have but a confuſed way of 
* hearing, and are obliged cither to form a cavity round the 
* ear with their own hands, or elſe to make uſe of a horn, and 
© apply the end of it to the inner cavity of the ear, in order to 


receive the agitated air, It is likewiſe obſerved, that thoſe whoſe 


ears jut out, bear better than flat=cared perſons,” Monſeur 
Dionis's Anat. Demonſt. 8. 7a 
(e) Gibſon, Ibid. 
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ly receive and circulate-the ſounds, but abſorb, re- 
tard, or blunt their progreſs into the inward organ, 
But being hard, and curiouſly ſmooth and tortuous, 
ſounds find an eaſy paſſage, with a regular voluta- 
tion and refraction; as in a well built arch, grotto, 
or muſical inſtrument, which magnify and melio- 
rate ſounds; and ſome of which convey even a whil. 

r to a large diſtance (a): but from the outward, 

t us carry our ſurvey, 

2. To the inward part of this admirable organ, 
And here we find the moſt curious and artful pro. 
viſion for every emergency and occaſion. The 
auditory paſſage, in the firſt place, curiouſly tun- 
neled, and artfully turned, to give ſounds an eaſy 
paſſage, as well as a gentle circulation and refrac- 


(a) It would nauſcate the reader to reckon up the places 
famed for the conveyance of whiſpers, ſuch as the priſon of 
Dionyfius at Syracuſe, which is ſaid to increaſe a whiſper to a 
noiſe; the clapping one's hands to the ſound of a cannon, ete; 
Nor the Aqueducts of Claudius, which carry a voice ſixteen 
miles, and many others both ancient and modern. If the reader 
hath a mind to be entertained in this way, he may find enough 
in Kircher's Phonurgia. But it may not be irkſome to mention 
one or two of our own in England. Among which, one of the 
moſt famed is the Whiſpering-place in Gloneeſter-cathedral, 
which is no other than a gallery above the eaſt end of the 
choir, leading from one ſide thereof to the other. It con- 
fiſteth, if I miſtake not, of five angles, and fix ſides, the 
middlemoſt of which is a naked, uncovered window, looking 
into a chapel behind it. I gueſs the two whiſperers ſtand at 
about twenty-five yards diſtance from one another. But the 
dome of St. Paul's, London, is a more confiderable whiſpering- 
. place, where the ticking of a watch, when no noiſe is in the 

ſtreets, may be heard from ſide to ſide; yea, a whifper may de 

ſent all round the dome. And not only in the gallery below, 
but above, upon'the ſcaffold, I tried, and found that a whiſper 
would be carricd over one's head round the top of the arch, not- 


| withſtanding there is a large opening in the middle of it, into 


the upper part of the dome. 
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tion; but withal, ſo as to prevent their too furious 
ruſhing in, and aſſaulting the more tender parts 
within. 

And ſoraſmuch as it is neceſſary that this paſſage 
ſhould be always open, to be upon the watch (a); 
therefore to prevent the invaſion of noxious inſects, 
or other animals (who are apt to make their retreat 
in every little hole) nature hath ſecured this paſs 

ſage (5), with a bitter nauſeous excrement(c), afford- 


(a) * Auditus autem ſemper patet ; ejus enim ſenſu etiam dor- 
* mientes egemus: a quo cum fonus eſt acceptus, etiam e ſomno 
8 excitamur. Flexuoſum iter habet, ne quid intrare poſſit, ſi ſim- 
plex, et directum pateret; proviſum etiam, ut ſiqua minima 
* beſtiola conaretur- irrumpere, in ſordibus aurium, tanquam in 
* yiſco, inhaereſceret.” Cic. de Nat. Deor. I. 2. c. 57. 

It deſerves a particular remark here, that in infants in the 
womb, and newly born, the meatus auditorius is ſhut up very 
cloſely, partly by the conſtriction of the paſſage, and partly by a 
glutinous ſubſtance, whereby the tympanum is guarded againſt 
the water in the ſecundine, and againit the injuries of the air as 
ſoon as the infant is born. 

5) It is remarkable, that in moſt, if not all animals, : whoſd 
ears are tunneled, or where the meatus auditorius is long enough 
to afford harbour to ear-wigs, or other inſets; that, I ſay, in - 
the ears of ſuch, ear-wax is conſtantly to be found. But in 
birds, whoſe ears are covered with feathers, and where the tym- 
panum lies but a little way within the ſkull, no ear-wax is found, 

becauſe none is neceſſary to the ears fo well guarded, 2 
little tunneled. 

(e) The ear-wax was thought, by the old anatomiſts, to 10 
an excrement of the brain: Humor bilioſus a cerebro expurga- 
tus,“ the Bartholines ſay of it, I. 3. e. 9. But as Schelhammer _ 
well obſerves, * Nil abſurdius, quam cerebri excrementum hoe 
ſtatuere. Nam et ratio nulla ſuadet, ut in cerebro fieri excre- _ 
* mentum tale credamus: ——neque viae patent per quas ab eo 
ſecluſum in meatum auditorium poſſit inde penetrare. As to 
its taſte, Caſſerius gives inſtances of its being ſweet in ſome erea 
tures, But Schelhammer ſays, * Ego vero ſemper, cum amaritie 
liquid dulcedinis in illo deprebendi,” Vide Sebel, de Audit; 
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ed from the glands (a) appointed for that purpoſe. 


From heace let us approach the moſt inward parts, 
in which we ſhall ſce ſtrokes of the moſt exquiſite 
art. To paſs over the innate air, that moſt authors 
talk of (b), becauſe there i is no ſuch, the paſſage to 


% 


p- 1. e. 2. et. 10. But I . never diſtinguiſh any . 
neſs in it; but think it inſipid mixed with a bitterneſs. | 
(a) © Cerumina amara arteriolis exudantia.* Willis de Anim. 
* Brut. par. 1. c. 14. In the ſkin—are little glands, which ſur- 
*niſb a yellow and bitter humour.” Monſieur Dionis's Dem. 18, 
An handſome. cut of thoſe glandulae ceruminoſae is in Dr. _— 
from Valſalva. 
Pliny attributes a great virtue to the ear-wax ;- * Morſus ho. 
minis inter aſperrimos numeratur: medentur ſordes ex auribus: 
* ac ne quis miretur, etiam ſcorpionum ictibus ſerpentiumque ſta- 
tim impoſitag.* Plin. Nat. Hiſt. I. 28. c. 4. And that it hath 
an healing quality, and may be accounted a good balſam, I my- 
ſelf have experienced. 

(5) That there is ſuch à thing as the innate air, talked of 
much by moſt authors on this ſubject, Schelhammer very juſtly, 
I think, denies; by reaſon there is a paſlage into the inner ear 
from the throat, through which the innate air may paſs out, 
and the outward air enter in. Vide Par. Alt. p. 2. c. 1. ſeQ. 10, 
When by ſtopping our breath, and ſtraining, we force the ex- 
ternal air into the Ear, it may be heard ruſhing in; and if much 
be forced in, it may be felt alſo to beat againſt the tympanum, 

When the paflage to the throat is by any means ſtopped, as by 
. cold · in the head, etc. the hearing thereby becomes dull and 
blunt ; by reaſon the communication between the outward and 
inward air is obſtructed: but when by ſtrong ſwallowing, or ſuch 
like motion of the throat, the paſſage is opened, we perecive it 
by a ſudden ſmack or crack, and we immediately hear very clear- 
ly; the load of feculent air being at that time diſeharged * 
the inner ear. 
It is a wiſe proviſion, that the paſlage for the air into the ear, 
is from the throat; © Ut non ſtatim quivis aer externus irrumpere 
* queat (as Schelbammer faith, par. ult. cap. 4. ſect. 8.) ſed non 
* nihit immutatus, ac temperatns, calore ex medio yentre exp! 
tante; imo fortaſſis non facile alius, niſi ex pulmonibus. 
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the palate (a), and their uſes, with divers other curi- 
ous things that might be named; let us ſtop a little 
at the part containing the reſt, namely, the bone (o). 
The particular texture and hardneſs of which, above 
other bones of the body, is very remarkable; where - 
by it ſerves not only as a. ſubſtantial guard to the 
ſenſory, but alſo to oppoſe the impulſes of the aethe- 
rial matter, that there may be no loſs nor confuſion 
in the ſound; but that it may be conveyed regular- 


ly, and intirely to the auditory nerves. 


The next part I ſhall take notice of, may be 
that fine membrane called the tympanum, or 
membrana tympani (c), with its inner mem 


(a) Valſalva hath given us a more accurate deſcription of the 
tuba Euſtachiana, or paſſage to the palate, than any other author; 
to whom I therefore refer, De Aur. Human. c. 2. ſect. 16, ete. 

The chief uſe hereof, he thinks, is to give way to the inner 
air, upon every motion of the membrana tympani, the malleus, 
incus, and ſtapes. This paſſage, if it be ſhut up, deafneſs enſues: 
of which he gives two inſtanees: one a gentleman, who loſt his 
hearing by a polypus in the noſe reaching to the uvula; the 
other a yeoman, labour ing with an ulcer above the left ſide of the 
urula; which when he ſtopt with a tent dipped in medicine, he 
loſt his hearing in the left ear, and recovered it, as ſoon as the 
tent was out. Ibid. cap. 5. ſect. 10, 2 

(5) * Os [petroſum} ex quo interiores [labyrinthi] cavitatum 
* parietes cont ſunt, album, duriſſimum, necnon maxime com- 
pactum. Id autem a natura ita comparatum eſſe videtur, ut 
materia aetherea ſonorum objectorum impreſſionibus onuſta, 
* dum praedictis impingitur parietibus, nibil aut ſaltem fere 
* nihil motus ſai amittat, atque adeo illum qualem ab objectis ſo» 
noris accepit, talem communicet ſpiritui animali contento intra 

* expanſiones rami mollioris nervorum auris.* Dr. Raym. Vieuſ- 
ſens of Montpelier, in Phil. Tranſ, No 28989. | 
(c) The tympanum of the car, or as Valſalva and the mo- 
derns, the membrani tympani, was taken notice of as early as 
Hippoerates's time. In birds, it is ſtrained towards the outward 
parts; in other animals towards the brain, or inner parts. Mon- 


kieur Dionis ſaith, It is not equally faſtened to the whole eir- 
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brane(a); together with the four little appendant ol 


bones(b), and the three inner muſcles to move them, la 
and adjuſt the whole compages to the ſeveral pur poſes * 
* cumference of the bony circle, in which it is inchaſed; for ter 
on the upper (ide it hath a free diſengaged part, by which ſome ing 
* can give vent to the ſmoke in their mouth.” Demon. 8. That rer 
there is ſome paſſage I doubt not, but I queſtion whether mon- b 
ſieur Dionis ever ſaw the diſengaged part he mentions. I have * 
myſelf carefully ſearched divers ſubjects, and do not remember Fit 
to have ſeen any ſuch paſſage; and I perceive it eſcaped the di- ' bi 
ligent Schelhammer's eye. Valſalva alſo, by injecting in through "fe 
the tuba Euſtachiana, could not force any liquor into the meatus *W 
auditorius; but yet he imagines he found the paſſage out in an- " ar 
other place of the drum, in ſome morbid, and one ſound head, * hi 
Valſalv. de Aur. Hum. cap. 2. ſet. 8. Mr. Cowper alſo af- 'la 
firms there is a paſſage by the upper part of the membrane, Dr. 
Anat. Ap. fig. 8 f 
(a) Dr. Vieulſens, before · named, diſcovered a membrane, eon 
tenuiſſimae raraeque admodum texturae intra cavitatem tympa. lie 


* ni;” as he deſcribes it. Whoſe uſe he faith is, 1. Oecludenz thin 
” labyrinth } januam impedit ne naturalis puriſſimus ae ſubtiliſſ- of l 


mus ner intra cavitates—communicationem—habeat cum acre the 
* crafſo. 2. Labyrinthi baſin calefacit, etc. ubi ſupra. Probably (i 
this double membrane may be ſuch, or after the ſame manner mi 
as it is in the tympanum of birds: of which ſee my W ' fiy 
tions in book vii. chap. 2. note (b), p. 378. " ne, 
(b) The four little bones being treated of by all tht oy * ſity 
concrindd themſelves about this ſenfe of hearing, ſince their diſ- tun 
covery, I ſhall take notice of only two things concerning them. me 


x. The diſcovery of them is owing wholly to the diligence and que 
ſagacity of the latter ages; of which Sehehammer gives thi * nia 


account from Fallopius: * Haec oſſicula antiquis anatomicis— 'tyn 
* ignota fuere; primuſque qui in lucem produxit [malleum et in- 'Sh 
* cudem] fuit Jac. Carpenſis; primus quoque procul omni dubio ' do, 


* anatomicac artis, quam Veſalius poſtea perfecit, reſtaurator, oY 
Tertium [ſtapedam] invenit ac premulgavit primus Joh. Phil, * ejus 
- © ab Ingraſſia, Sieulus, philoſophus, ac medicus doctiſſimus. rum 
* Quartum, Thoma Bartholino teſte, viro longe celcberrimo, dell 
* Fran, Sylvio debetur. Schel, ubi ſupra. Cap. 3. ſect. 9. 
3. Their difference in animals: in man and quadrupeds, they 


cfficiunt tria officula, cum muſculo, ete. Willis de An. Brut. e. r4. 


— 
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of hearing, to hear all manner of ſounds, loud ar 
Janguid, harſh, or grateful (a). 


are four, curiouſly inarticulated with one another; with an ex- 
ternal and internal muſcle te draw, or work them, in extend- 
ing, or relaxing the drum; but in fowls the caſe is very diffe- 
rent: His unum officulum ſolum largita eſt natura, quod mo- 


* bilis, quae in tympanum videtur terminari.” Id. ib. ſect. 8. Col · 


jumellam forte appellaveris: teres enim eſt et ſubtiliſimum, baſi 
ijnnitens latiori, rotundae. Huic adnexa eſt cartilago valde [mo- 
 bilis]. In the cars of all the fowl that I could examine, I never 
' found any more than one bone, and a cartilage making a joint 
* with it, that was eaſily moveable. The cartilage had generally 
an epiphyſe, or two, one on each fide—— The bone was very 
' hard and ſmall, having at the end of it a broad plate, of the. 
* fame ſubſtance, very thin, upon which it reſted as on its baſis, 
Dr. Al. Monlen in Phil. Tranf. Ne 100. 

Theſe are the moſt material things I find obſerved by others, 
concerning the ears of fowls, and ſome of them hardly, I de- 
lieve, obſerved before. To which I ſhall ſubjoin ſome other 
things I-have myſelf diſcovered, that I preſume eſcaped the eyes 
of thoſe moſt curious and inquiſitive anatomiſts. Of which ſee 
the laſt cited book vii. chap. note (b), p. 379. 

(a) * Videtur quod tympanum auditionis inſtrumentum praelĩ- 
minare, et quaſi praeparatorium fuerit, quod ſoni impreſſionem, 
' five ſpecies ſenſibiles primo ſuſcipiens, eas in debita proportio- . 
ne, et apta conformitate verſus fenforium, quod adhue interius 
ſitum eſt, dirigat: ſimili officio fungitur reſpectu auditus, ac 
* tunicae oculi pupillam conſtituentes, reſpectu viſus; utraeque 
' membranae ſpecies ſenſibiles refringunt et quaſi emolliunt, eaſ- 
que ſenſorio non niſi proportionatas tradunt, cui nudo fi adve- 
* niant, teneriorem ejus craſin facile laedant, aut obruant. Revera 
' tympanum non audit, ſed meliori tutiorique auditioni confert. 
Si haee pars deſtruatur, ſenſio adbuc aliquamdiu, rudi licet mo- 

' do, peragi poſſit; quippe experimento olim in cane facto, etc, 
* —anitoris officio ut tympanum recte defungi poſſit, expanſum 
* ejus pro data occaſione ſtringi, aut relaxari debet, veluti nimi- 
rum oculi papilla — Quapropter huic auris tympano, non ſecus ac 
* bellico, machinae five taeniae quaedam apponuntur, quae ſuper- 
' ficiem ejus modo tenſiorem, modo laxiorem reddant: hoc enim 
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- From this region of the tympanum, I might paſ 


For this opinion of Dr. Willis, Dr. Schelhammer is very fe. 
vere upon him, deriding the refractions he ſpeaks of; and there. 
fore ſcriouſly proves, that they are the humours, not tunies of 
the eye, that refract the rays, of light; and then jeeringly de. 
mandeth, whether the ſonorous rays are refracted by paſſing 
through a different medium? whether the convexity or conca- 
vity of the drum collects thoſe rays into a focal point, or ſcatters 
them ? etc. And then faith, * Ob has rationes a clariſſ. viri, ae 
de re medica praeclare meriti, ſententia non poſſumus non eſſe 
* alieniore; in quo uti ingenium admiror, quotics medicamento. 
rum yires, aut morborum cauſas explicat, fic ubi forum ſuum 
* egreſſus, pbiloſophum agit, ac vel partium uſum, vel chymi- 
© carum rerum naturam ſcrutetur, ejus haud ſemel non modo ju- 
* dicium deſidero, verum aliquando etiam fidem.” This is ſo ſe- 
vere and unjuſt a cenſure of our truly famous country man, 4 
man of known probity, that might deſerve a better anſwer; but 
J have only time to ſay, that although Dr. Schelhammer hath 
© out-done all that wrote before him, in his book de Auditu, and 
ſhewed himſelf a man of learning and induſtry; yet as our 
country man wrote more than he, though perhaps not free from 
errors too, ſo he hath manifeſted himſelf to have becn as curb 
' ous and ſagacious an anatomiſt, as great a philoſopher, and u 
learned and ſkilful a phyſician, as any of his cenſurers, and his 
reputation for veracity and integrity, was no leſs than any of 
theirs too. But after all this terrible clamour, Dr. Scnelbammer 
prejudicately miſtaketh Dr. Willis's meaning, to ſay no work, 
For, by utraeque membmnae refringunt,* Dr., Willis plainly 
enough, I think, means no more than a reſtriction of the ingreſi 
of too many rays; as his following explicatory words manifell, 
viz. * refringunt, et quaſi emolliunt; eaſque ſenſorio non niſi pro+, 
* portionatas tradunt. But indeed Dr. Schelbammer hath 1 
- himſelf a too rigid cenſor, by making Dr. Willis ſay, the eat 

drum hath ſuch like braces as the war-drum, viz. * Quod port 
* de machinis ſeu taeniis tympani bellici adducit, dicitque iden 
in tympano auditorio conſpici, id.prorſus falſiſſimum eſt.” | 
wonder Dr. Schelhammer did not alſo charge Dr. Willis with 
making it a porter, ſince he hath in the ſame paragraph, Jani- 

* tpris officio,” etc. But Dr. Willis's meaning is plain enough, that 


- 
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pals the little bones and muſcles of the ear - drum do the ſame office 

| in ſtraining and relaxing it, as the braces of the war-arum do in 
y ſe. that. And conſidering how curious and folemn an apparatus there 
here. js of bones, muſcles, and joints, all adapted to a ready motion, I 
cs of am clearly of Dr. Willis's opinion, that one great uſe of the ear- 
y.e- drum is for the proportioning ſounds, and that by its extenſion 
aſſing and refraction, it correſponds to all ſounds, loud or languid, as 
the pupil of the eye doth ty ſeveral degrees of light: and that 


= they are no other than ſecondary uſes aſſigned by Dr. Schelham+» 
ri. zo ver, as the principal or ſole uſes of keeping out the external 


n eſe colder air, duſt, and other annoyances; but eſpecially that, * Ob 
' ſolius aeris interni potiſſimum irrumpentis vim, hunc motum 


ento- 

* ' tympani ac mallei eſſe conditum, ut cedere primum, deinde Gbi - 
ymb ' reſtitui queat; as his words are, p. ult, c. 6, ſect. 13. : 
do ju- It was no improbable thought of Rohault, * Nos attentos 


fo. M' procbere, nil aliud eſt, niſi tympanum, ubi ita opus eſt facto, con- 
i tendere aut laxare, et operam dare ut illud in ea poſitione inten- 
- but um ſtet, in qua tremulum aeris externi motum commodiſſime 
hath excipere poſſit,” Roh. Phy. p. x, c. 26. ſect. 48. . 

„ and The hearing of deaf perſons more eaſily by means of loud 
noiſes, is another argument of the uſe of the ſtraining or relax- 
from ation of the tympanum in hearing, Thus Dr. Willis, ubi ſopra, 
* Accepi olim a virg fide digno, ſe mulierem noviſſe, quae liees 
nd a WT" rda fuerit, quouſque tamen intra conclave tympanum pulfare- 
14 his dur, verba quaevis clare audicbat : quare maritus ejus tympaniſ-+ 


ny of tm pro ſervo domeſtico conducebat, ut illius ope, colloquia in- 
mer ' terdum cum nxore ſua haberet. Etiam de alio ſurdaſtro mihi nar- 
work, 'ratum eſt, qui prope Campanile degens, quoties una plures Campa - 
Lainly 'nze reſonarent, vocem quamvis facile audire, et non alias, potuit.* 
npreſ Abſeiſſo muſculo (proceſſus majoris mallei] in recenti aure, re- 
nifet, ' laxatur [tympani membrana].* Valſa. de Aur. Hum. c. a. ſect. 3. 


Upon conſidering the great difference in authors opinions, a- 
bout the uſe of the parts, and maoner how hearing is perform- 
d, as alſo what a curious proviſion there is made in the ear, by 
he four little bones, the muſcles, membrane, etc. I was mind- 
d, ſince 1 penned this note, to make enquiry myſelf into this 


e idem 
e 1 WW"! and not to rely upon authority. And after a diligent ſearch 
s with f various ſubjects. I find we may give as rational and eaſy an ac» 


ount of hearing, as of ſeeing, or any other ſenſe; as I have ſhewn 
my laſt cited note (5), book vii. chap. a. p. 378. with relation, — I 
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to that of the labyrinth (a), and therein ſurvey the 
curious and admirable ſtructure of the veſtibulum, 
the ſemicircular canals (b), and cochlea; particular. 


ly the artificial gyrations, and other ſingular cuig 
ities obſervable in the two latter. 


to birds. And as to men and beaſts, the-caſe is the ſame, bu 
the apparatus more complex and magnificent. For whereas ip 
birds, the auditory nerve is affected by the impreſſions made on 
the membrane, by only the intermediacy of the columella; ig 
man, it is done by intervention of the four little bones, with 
the muſcles acting upon them; his hearing being to be adjuſted 
to all kinds of ſounds, or impreſſions made upon the membran; 
tympani. Which impreſſions are imparted to the auditory nerve, 
in this manner, viz. firſt they act upon the membrane and mil. 
leus, the malleus upon the incus, and the incus upon the os op 
biculare and ſtapes; and the ſtapes upon the auditory nerve; 
for the- baſe of the ſtapes (the ſame as the operculum in bird) 
© not only covers the feneſtra ovalis, within which the auditory 
nerve lieth, but hath a part of the auditory nerve ſpread ip 
it too. It is manifeſt that this is the true proceſs of hearing; be 
cauſe if the membrane be moved, you may- ſee all the bone 
move at the ſame time, and work the baſe of the ſtapes up and 
down in the feneſtra ovalis, as I ſhewed in this chapter, note (I), 
p- 152. concerning the mole; and as it may be ſeen in ole 
ears carefully opened, if the parts remain in ſity. 

(s) I do not confine the labyrinth to the canales ſemicira- 
lares, or any other part, as the elder anatomiſts ſeem to hare 


done, who by their erroneous and blind deſcriptions ſeem oe 


well to have underſtood theſe parts; but with thoſe much more 
curious and accurate anatomiſts, monſieur de Verney, and Dr, 
Valſalva; under the labyrinth, I comprehend the canales ſeni- 
circulares, and the cochlea, together with the intermediate & 
vity, called by them the veſtibulum, 

(b) In the ſemicircular canals, two things deſerve fo be not 
ed. 1. That the three canals are of tree different ſizes, maj 
minor, and minimus. 2. Although in different ſubjects they at 
frequently different; yet in the ſame ſubject they are conſtantlſ 
- the ſame. The reaſon of all which, together with the uſes, Vi 
ſalva ingeniouſly thinks is, that as a part of the tender audito! 


bl 


— 
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But I ſhall not expatiate on theſe recluſe parts; 
only there is one ſpecial contrivance of the nerves 
miniſtring to this ſenſe of hearing, which muſt not 
be paſſed by; and that is, the branches of one of the 
auditory nerves (a), ſpread partly to the muſcles of 
the ear, partly to the eye, partly to the tongue and 
inſtruments of ſpeech, and inoculated with the nerves 
to go to the heart and breaſt, by which means there 
is an admirable and uſeful conſent between theſe + 
parts of the body; it being natural for moſt ani- 
mals, upon the hearing any uncouth ſound, to erect 
their ears, and prepare them to catch every ſound; 
to open their eyes (thoſe conſtant faithful centinels) - 
to ſtand upon their watch; and to be ready with 
the mouth to call out, or utter what the preſent oc- 
caſion ſhall diftate. And accordingly it is very uſual 
for moſt animals, when ſurprized, and terrified with 
any noiſe, preſently to ſhriek and cry out. | 
But there is beſides this, in man, another great uſe 


nerve is lodged in theſe canals, ſo they are of three ſizes, the bet- 
ter to ſuit all the variety of tones; ſome of the canals ſuiting 
ſome, and others, other tones. And although there be ſame dif- 
ference as to the length and ſize of theſe canals, in different per- 
ſons; yet leſt there ſhould be any diſcord in the auditory organs 
of one and the ſame man, thoſe canals are always in exact con- 
forwity to one another in one and the ſame man. Vide Valſal. 
ubi ſupra, cap. 3. ſect. 7. and cap. 6. ſect. 4, 9. — 2 
(a) Hie poſterior nervus extra cranium delatus, in tres ramos 
' dividitur, qui omnes motibus patheticis—inſerviunt. Primus 
' muſculis auris impenditur. Procul dubio hujus actione efficitur, 
ut animalia quaevis, a ſubito ſoni impulſu. aures quaſi ſonum ni- 
mis cito tranſeuntem captaturas erigant. Ramus alter—yerſus 
* utrumque oculi angulum ſurculos emittit : qui muſculis palpe- 
* brarum attollentibus inſeruntur; quorum certe munus eſt ad 
ſubitum ſoni appulſum oculos confeſtim aperire, eoſque velut ad 
' excubias vocare Tertius ramus verſus linguae radicem de- 
ſeendens, muſculis ejus et offis hyoideos diſtribuitur, adeoque or- 
: $404 quaedam yocis edendae actuat, ete. Wil. Cer, An. 2. c. 11. 


— 
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of this nervous commerce between the ear and the 
mouth; and that is, as one of the beſt authors on this 
ſubject expreſſeth i it (a). That the voice may cor. 
© reſpond with the hearing, and be a kind of echo 
© thereof, that what is heard with one of the two 
© nerves, may be readily expreſſed wo the voice, 
8 *Dy the help of the other.” 
Thus much may ſuffice to be aid concerning the 
organ. Let us, 

II. Take notice of the object of this admirable 
ſenſe, namely, ſound; and fo conclude this chapter, 
T ſhall not here enquire into the nature and proper. 
ties of ſound, which is in a great meaſure intricate; 
and hath puzzled the beſt naturaliſts: neither will! 
ſhew how this admirable effect of the divine con- 
trivance may be improved to divers uſes () and 


(a) © Hujuſmodi nervorum conformatio in homine uſum aliun 
* inſigniorem praeſtat, nempe ut vox,” etc. Willis, ibid. 
, (b) Among the uſes to which the wit of man hath emplayed 
ſounds, we may reckon the inſtruments uſeful in convocating a. 
ſemblies, managing armies, and many other occaſions, whertln 
bells, trumpets, drums, horns, and other ſounding inſtruments are 
uſed; the particulars of which it would be tedious to recount: a 
that the biggeſt bell in Europe is reckoned to be at Erfurt in 
Germany, which they ſay may be heard twenty-four miles; with 
much more tothe ſame purpoſe. I ſhall therefore only for a ſample 
take notice of the ſpeaking-trumpet; the inventioh of which is 
commonly aſcribed to our eminent Sir Samuel Morland ; but an 
more probably Ath. Kircher's; at leaſt he bad contrived ſuch n 
inſtrument, before Sir Samuel hit upon his. Kircher in his Pho- 
nurg, faith, the Tromba publiſhed laſt year in England, he had 
invented twenty-four years before, and publiſhed in his Miſurgia; 
that Jac. Albanus Ghibbeſins, and Fr. Eſchinardus aſcribe it to 
him; and that G. Schottus teſtifieth he had ſuch an in ſtrument in 
his ehamber in the Roman College, with which he could call to 
and receive anſwers from the porter. And conſidering how famed 
Alexander the Great's tube was, which is ſaid might be heard 
x00 ſtadia, it is ſomewhat ſtrange that no-body ſooner hit upon 
the invention. Of this Stentorophonic horn of Alexauder, theit 
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rpoſes in human life; but my buſineſs will be to 
ſhew that this thing, of ſo lat uſe in the ani- 


mal world, is the work of God. And this will appear, 
let the ſubjeRt matter of ſounds be what i it will; ei- 


is a inne preſerved in the Vatican, which, for curioſity fake; 
I have from Kircher repreſented in fig. 3. He faith its diame - 
ter was five cubits, and that it was ſuſpended on a ſupporter. ' 
For the make of the ſpeaking-trumpet, and the reaſon why 
it magnifies ſounds, I ſhall refer to Kircher; eſpecially to Sir 
Samuel Morland's Tuba Stentorophonica, publiſhed in 1652. 
kircher faith, he took one of theſe trumpets of fifteen palms 
length, along with him to the mons Euſtachianus, where he”. 
convocated 2200 perſons to prayers, by means of the unuſual 


| found, at two, three, four, and five Italian miles diſtance. 


With theſe bellowing trumpets, I ſhall join ſome bellowing- 


| caves for the reader's diverſion.” Ol. Magnus deſcribes a cave in 


Finland, near Viburgh, called Smellen, into which, if a dog, or 
other living creature be caſt, it ſends forth ſo dreadful a ſound, 
that knocks down every one near it. For which reaſon they have 
guarded the cave with high walls, to prevent the miſchiefs of its 
noiſe. Vide Ol. Magn. Hiſt. I. 11. c. 4. Such another Peter Martyr 
faith is in, Hiſpaniola, which with a ſmall weight caſt into it, en- 
dangers deafneſs at five miles diſtance. And in Switzerland, 
Kircher ſaith, in the Cucumer-Mountains is a pit that ſends ont 
both a dreadful noiſe and a great wind therewith ; and that there 
is a well in his country 3000 palms deep, whoſe ſound is equal 
to that of a great gun. Vide Kirch. Phonurg. 

Ol. Magnus ſpeaking of the vaſt high mountains of a northern 
province, called Angermannia, ſaith, © Ubi baſes eorum in pro- 
fundiſſimo gurgite ſtantes, caſa aliquo, vel propoſito nautae 
' acceſſerint, tantum horrorem ex alta fluctuum colliſione perci- 
* piunt, ut niſi praecipiti remigio, aut valido vento evaſcrit, ſolo 

'-pavore fere exanimes fiant, multoque dierum curriculo, ob ea - 

pitis turbationem, priſtinae mentis, et ſanitatis compotes vix 

evadant. Habent baſes illorum montium in fluctuum ingreſſu et 

* regreſſy tortuoſas rimas, ſive ſciſſuras, ſatis ſtupendo naturae 

' opificio fabricatas, in quibus longa voragine formidabilis ille 
* ſonitus quaſi ſubterraneum tonitru N cord Ol. "ge! 2. 
e. 4 See alſo chap. 13. | 
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ther the atmoſphere (a) in groſs, or the ætherial part 
thereof, or ſoniferous particles of bodies, as ſome 


(a) That the air is the ſubject, or medium of found, is ma · 
nifeſt from the experiments in rarified and condenſed air. In an 
une xhauſted receiver, a ſmall bell may be heard at the diſtance 
of ſome paces: but when exhauſted, it can ſcarce be heard at 
the neareſt diſtance: and if the air be compreſſed, the ound 
will be louder, proportionably to the compreſſion or quantity of 


air crouded in, as I have often tried myſelf, and may be ſeen * 


in Mr. Hawk(bee's curious experiments, p. 97+ Alſo his experi. 
ments in Phil. Tranſ. Ne 321. 
Neither doth this ſucceed only in forced rarefactions and 


condenſation of the air, but in ſuch alſo as are natural; as is - 


evident from David Froedlichius in Varenius, upon the bigheſt 
eminences of Carpathus, near Keſmarckt in Hungary. The ſtory 
of Froedlichius in this, Ego menſe Junii 1615, tum adoleſ- 
cens, ſublimitatem horum montium, cum duobus comitibus 
* ſcholaribus, experiri volens, ubi, cum in primae rupis vertice, 
* magno labore, me ſummum terminum aſſecutum eſſe putarem, 
* demum ſeſe obtulit alia multo altior cautes, ubi per valta ta- 
© que vacillantia ſaxa (quorum unum, fi loco a viatore dimovetur 
* —aliquot centena—rapit, et quidem tanto cum fragore, ut ill 
* metucndum fit ne totus mons corruat, eumque obruat) enixus 
eſſem, iterum alia ſublimior prodiit, etc. donec ſummo vitae 
* periculo ad ſupremum cacumen penetraverim. Ex declivioribus 
* montibus cum in ſubjectas valles, —nil niſi obſcuram nodtem, 
aut coeruleum quid, inſtar profundi aeris, quod vulgo ſudum 
coelum appellatur, obſervare potui mihique videbar, ſi de monte 
* caderem, non in terram, ſed recte in ſolem me prolapſurum, 
© Nimia enim declivitate, ſpecies viſibiles extenuatae et hebetatae 
* fucrunt. Cum vero altiorem montem peterem, quaſi intra ne- 
* bulas denſiſſimas hacrebam-—Et cum non procul a ſummo ver- 
* tice eſſem, de ſublimi quieſcens proſpexi et animadverti iis in 
_ © locis, ubi mihi antea videbar intra nebulas hacſiſſe, compadtias 
* atque albas ſeſe movere nubes, ſupra quas, per aliquot millia- 
* ria, et ultra terminos Sepuſi commodus mihi proſpectus patvits 
Alias tamen etiam nubes altiores, alias item humiliores, necnon 

* quaſdam acqualiter a terra diſtantes vidi. Atque hinc tria in» 
| © tellexi, 2. Me tum tranſiviſſe principium mediac acris regionis 
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fancy, or whatever elſe the-philoſophers may think 
it, For, who but an intelligent being, what leſs than 


. Diſtantiam nubium a terra, non eſſe aequalem.— 3. Diſtan- 
« tiam nubium-—non 72 mill. Ger. ut quidam——ſcd tantum di- 
« midiatum mill. Ger. In ſummum montis verticem cum per- 
veniſſem, adeo tranquillum et ſubtilem aerem ibi offendi, ut ne 
ili quidem motum ſentirem, eum tamen in depreſſioribus ven- 
tum vebementem expertus ſim: unde collegi ſummum cacu- 
men iſtius montis Carpathici ad mill. Germ. a radicitbus ſuis 
imis exlurgere, et ad ſupremam uſque aeris regionem, ad quam 
venti non aſcendunt, pertingere. Exploſi in ea ſummitate ſelo- 
petum: quod non majorem ſonitum primo prae ſe tulit, quam 
« {j tigillum vel bacillum confregiſſem; poſt intervallum autem 
© temporis murmuy prolixum invaluit, inferioreſque montis par- 
© tes, convalles et ſylvas opplevit. Deſcendendo per nives anno» 


| * ſas intra convalles, cum iterum ſelopetum exonerarem, major 


et horribilior fragor, quam ex tormento capaciſſimo inde exori- 
*ebatur: hinc verebar ne totus mons coneuſſus mecum corrue- 
tet: duravitque hie ſonus per ſemiquadrantem horae, uſque 
dum abſtruſiſſimas cavernas penetrafſet, ad quas aer undique 
© moſtiplicatus refiliit. —In bis celſis montibus, plerumque ningit 
' prandinatve media aeſtate, quoties nempe in ſubjecta et vicina 
' planitie pluit, uti hoc ipſum expertus ſum. Nives diverſorum 
' annorum ex colore et cortice duriore dignoſci poſſunt.“ Varen. 
Geogr. I. 1. c. 19. prop. ult. | 

The ſtory being diverting, and containing divers things re- 
markable, ] have choſen to note the whole of it, although ſome- 
what long, rather than ſingle out the paſſages only which relate 
to the diminiſhing the ſound of his piſtol, by the rarity of the 
ur at that great aſcent into the atmoſphere; and the magnifying 
the ſound by the polyphoniſms or repercuſſions of the rocks, ca- 
verns, and other phonocamptic objects below in the mount. | 

But it is not the air alone that is capable of the impreſſions 
of ſound, but the water alſo, as is manifeſt by ſtriking a bell 
vader water, the ſound of which may plainly enough be heard, 
but it is much duller, and not fo loud; and it is alſo a fourth 
deeper, by the ear of ſome great judges in muſical notes, who 
gave me their Judgments in the matter. But Merſenne faith, a 
found made under water, is of the ſame tone or note, if heard 

H | 
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an omnipotent and infinitely wiſe God could con. 
trive, and make ſuch a fine body, ſuch a medium, 
ſo ſuſceptible of every impreſſion, that the ſenſe of 
hearing hath. occaſion for, to empower all animals 


to exprels their ſenſe and meaning to others; to 


make known their fears, their wants, their pains, 


and ſorrows in melancholic tones; their, joys 
and pleaſures in more harmonious notes; to ſend 


their minds at great diſtances (a), in a ſhort 


under water; clans allo foanks made in the air, when heard 


under water. Vide Merſen. Hydraul. | 

Having mentioned the hearing of ſounds under water, there 
is another curioſity worth mentioning, that alſo farther proves 
water to be ſuſceptible of the impreſſions. of ſound, viz. divers 


at the bottom of the ſea can hear the noiſes made above, only 


confuſedly. But, on the contrary, thoſe above cannot hear the 


- divers below. Of which an experiment was made, that had like 
to have been fatal: one of the divers blew an horn in his diving 


bell, at the bottom of the ſea; the ſound whereof, in that com- 
preſſed air, was fo very loud and irkſom, that ſtunned the diver, 
and made him ſo giddy, that he had like to have dropt out of 


| his bell, and to have been drowned, Vide. Sturmii Colleg. Cur, 


vol. 2. tentam. x. 3 1 

(a) As to the diſtance to which ſound may be ſent, having 
ſome doubt, whether there was any difference between the not- 
thern aud ſouthern parts, by the favour of my learned and illuſ- 


© trious friend Sir Henry Newton, ber late majeſty's envoy at Fo- 
_rence, I procured ſome experiments to be made for me in Italy, 


His molt ſerene highneſs the great duke was pleaſed to order great 
guns to be fired for this purpoſe at Florence, and perſons were 
appointed on purpoſe to obſerve them at Leghorn, which they 
compute is no leſs than 5s miles in a ſtrait line. But notwithe 


| ſtanding the country between being ſomewhat hilly and woody, 


and the wind alſo was not favouring; only very calm and fill, 
yet the ſound was plainly enough heard. And they tell me, that 
the Leghorn guns are often heard 66 miles off, at Porto Ferraro; 
that when the French bombarded Genoa, they heard it near 


| Leghorn, go miles diſtant; and in the Meſſina inſurrection, the 


guns were heard from thence as far as Auguſta and Syracuſe, about 


* 


or any 


equal tj 
the rate 


in one { 


time (5), in loud boations; or to expreſs: their 
thoughts near at hand with a gentle voice, or in ſe- 
cret whiſpers! And, to ſay no more, who leſs than 
the ſame moſt wiſe and indulgent Creator, could 
form ſuch an economy, as that of melody and mu- 
ſic is: that the medium ſhould, as I ſaid, fo readily 
receive every impreſſion of ſound, and convey the 
melodious vibration of every muſical ſtring, the 
harmonious pulſes of every animal voice, and of 
every muſical pipe; and the ear be as well adapt- 
ed, and ready to receive all theſe impreſſions, as the 
medium to convey them: and laſtly, that by means 


of the curious lodgement, and inoſculation of the 


auditory nerves before - mentioned, the orgaſms of 


100 Italian miles. Theſe diſtances being ſo conſiderable, give 
me reaſon to ſuſpect, that ſounds fly as far, or nearly as far, 
in the ſouthern, as in the northern parts of the world, notwith- 
ſtanding we have a few inſtances of ſounds reaching farther di- 
ſtances. As Dr. Hearn tells us of guns fired at Stockholm in 1683, 

that were heard 180 Engliſh miles. And in the Dutch war, 1672, 
the guns were heard above 200 miles. Vide Phil. Tranſ. Ne 113. 
Alſo there is this farther reaſon of ſuſpicion, that the mercury 

in the barometer riſeth higher without than within the tropics, 

and the more northerly, ſtill the bigher, which may n the 

ſtrength of ſounds, by note (a), p. 168. 

(b) As to the velocity of ſounds, by reaſon the moſt celebrat - 
ed authors differ about it, I made divers nice experiments myſelf, 
with good inſtruments; by which I found, 1. That there is ſome, 


although a ſmall difference, in the velocity of ſounds, with or 


againſt the wind; which alſo is, 2. Augmented or diminiſhed by 
the ſtrength or weakneſs of the wind. But that nothing elſe doth ' 
accelerate or retard it, not the differences of day or night, heat 
or cold, ſummer or winter, cloudy or clear, barometer high or 
low, etc. 3. That all kinds of ſounds have the ſame motion, 
whether they be loud or languid, of bells, guns, great or ſmall, 
or any other ſonorous body. 4. That they fly equal ſpaces in 
equal times. gthly and laſtly, That the mean of their flight is at 
the rate of a mile in 9 half ſeconds and a quarter, or 1142 fees 
f one ſecond of (ime. Vide Phil. Tranſ. ibid. ; 
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the ſpirits ſhould be allayed, and perturbations of 


the mind, in a great meaſure quieted and tilled (a): 


(a) Timothy a muſician conld excite Alexander the Great 
to arms with the Phrygian ſound, and allay his fury with an- 
other tone, and excite him to merriment. So Ericus king of 
Denmark, by a certain muſician, could be driven to ſuch a fury, 
as to kill ſome of his beſt and moſt truſty ſervants. More of 
this power of mulic over the affections, may be ſeen in Ath, 
Kirch. Phonurg. lib. 2. ſet. 1. Alſo in If. Voſſius de Poems. 
tum cantu et Rythmi viribus. 

And not only upon the affections, but alſo on the parts of 
the body, muſic is able to exert its force, as appears from the 
Gaſcoigne knight, Cui Phormingis ſono audito Veſica ſtatim 
ad urinam reddendum vellicabatur.” Such another we have in 
A® . Ephem. Nat. Curioſ. Obſer. 134. Alſo Morhoff de Scyph, 
vitr. per cert. human. vocis ſonum fracto: where there is not 
only the account of .the Dutchman at Amſterdam, one Nich. 
Peter, that brake Romer glaſſes with the ſound of his voice, but 
alſo divers other inſtances of the powers and effects of ſound, 
But to the ſtory of the Gaſcoigne knight, Mr. Boyle, from Scali- 
ger, adds a pleaſant paſſage, that one he had diſobliged, to be 


even with him, cauſed at a feaſt, a bag-pipe to be played, when 
he was hemmed in with the company; which made the knight 


bepiſs bimſelf, to the great diverſion of all then preſent, as well 
as confuſion of himſelf, Boyle's Eſſay of the Eſſect of Lang. 
Motion. In the ſame book are other matters that way be noted 
here. One whoſe arm was cut off, was exceedingly tormented 
with the diſcharge of the great guns at ſea, although he was at a 
great diſtance on land. And a great ſhip-commander obſerved his 


wounded men, with broken limbs, ſuffered in like manner at 
the enemies diſcharges. An ingenious domeſtic of his own would 


have his gums bleed at tearing of brown-paper. And an ingent 
ous gentleman of Mr. Boyle's acquaintance confeſſed to him, 
that he was inclined to the knight of Gaſcoigne's diſtemper, up- 
on hearing the noiſe of a tap running. The dancing to certain 
tunes, of perſons bit with the tarantula, he was aſſured of by an 
ingenious acquaintance at Tarentum, who ſaw ſeveral, among 
the reſt a phyſician, affected with that diſtemper. And many 0- 
ther accounts of this kind, 0 eredible, are related in 
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or, to expreſs it in the words of the laſt cited famous 


author (a), That muſic ſhould not only affect the fan- 


Morhoff, Kircher, and many others; although Dr. Cornelio 
queſtions the matters of fact relating to the cure of the taran- 
tula bite, in Phil. Tranſ. Ne 83. Mr. Boyle alſo ſaith; a ſober 
muſician told him, he could make a certain woman weep, by 
playing one tune, which others would be little aſſected at, And 
he ſaith, that he himſelf had a kind of ſhivering at the repeat» 
ing-two verſes in Lucan. And I add, that I very well know 
one to have a ſort of chill about his praecordia and head, up- 
on reading or hearing the 53d chapter of Iſaiab; as alſo David's 
lamentations for Saul and Jonathan, a Sam. i. 

Neither are our own minds and bodies only aſſected with ſounds, 
but inanimate bodies are ſo alſo. Of which many ſtories may 
be. met with in Kircher, particularly a large ſtone that would 
tremble at the ſound of one particular organ-pipe; in Morhoff 
alſo, who among many other relations hath this, * Memini cum 
* iphi [elariſ. Williſio] de experimento vitri per vocem fracti nar- 
© rarem, ex eo audiviſſe, quod in aedibus muſicis ſibi vicinis ali- 
* quoties collapſum pavimentum fuerit; quod ipſe ſonis conti- 
nuis adſcribere non dubitavit.” Morhoff. c. 12. Merſenne alſo, 
among many relations in his Harmon. and other books, tells a 
far more probable ſtory, of a particular part of a pavement, that 
would ſhake, as if the earth would open, when the organs played, 
than what he relates about Antipathy, in his Quaeſt. Comment. 
in Gene. viz. that the ſound of a drum made of a wolf's ſkin, 
will break another made of ſheep's ſkin: that hens will fly at 
the ſound of a harp ſtrung with fox-gut-ſtrings, and more to the 
ſame purpoſe. Mr, Boyle alſo, in his laſt cited book tells us, ſeats 
will tremble at the ſound of organs; and that he bath felt his 
hat to do ſo too under his hand, at certain notes both of organs, 
and in diſcourſe; that he tried an arch that would anſwer to 
e- fa-ut, and had done ſo ioo years; and that an experienced 
builder told him, any well built vaylt will anſwer ſome determi- 
nate note. And at Eaſtbury-houſe near Barking, I myſelf diſeo- 
vered the porch, having firm brick-walls, not only to ſound 
when ſtruck on the bottom, but alſo to give almoſt as loud a 
ſound, when I ſounded the ſame note with my voice. 

(2) Willis, ubi ſupra, e i 
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© cy with delight, but alſo give relief to the grief and 
* ſadneſs of the heart; yea, appeaſe all thoſe turbu- 
© lent paſſions, which are excited in the breaſt by an 
« immoderate ferment, and fluftuation of the blood. 

And now, who can reflect upon all this curious 


apparatus of the ſenſe of hearing, and nor give the 


eat Creator his due praiſe! Who can ſurvey all 
this admirable'work, and not as readily own it to be 
the work of an omnipotent, and infinitely wiſe and 
good God(a), as the moſt artful melodies we hear, 


are the voice or performances of a living creature! 


W 
ibe Senſe of SMELLING. 


. 


* the two laſt, becauſe its apparatus (although 
ſufficiently grand and admirable, yet) is not ſo mul- 
tiplicious as of the eye and ear; it being ſufficient in 


tis ſenſe, that the odoriferous effluvia of bodies (b) 


can have an eaſy, free paſſage to the olfaftory nerves, 
without the formalities of refractions, and other 
preparations neceſſary to the perfection of the two 
former ſenſes. Accordingly, the all-wiſe Creator hath 
made ſufficient proviſion for the reception of ſmells, 
by the aperture of the noſtrils (c); made not of fleſh, 


(a) Ille 5 eſt qui non calamo tantum cantare, et agree 


- * ſte, atque inconditum-carmen ad aliquam tantum oblectationem 


* modulari docuit, ſed tot artes, tot vocum varietates, tot ſonos, 


4+ alios ſpiritu noſtro, alios externo cantu edituros commentus eſt,” 


Senec. de Benef. I. 4. c. 6. - 
(e) A piece of ambergreaſe, ſuſpended in a pair of ſcales that 
would turn with a very ſmall part of à grain, loſt nothing of its 
weight in three days and a half; neither did aſſafoetida in five 


days and a half: but an ounce of nutmegs loſt five grains and a 


half in ſix days; and cloves ſeven grains and four fifths. Boyle's 


Subtil. of EMuv. c. 3. 


(c) * Nares, co quod omnis odor ad ſuperiora fertur, recte 


HIS fenſe I ſhall diſpatch in leſs compaſs than 
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or bone, but cartilaginous, the better to be kept 

open, and withal, to be dilated or contracted, as 

there is occaſion :. for which ſervice it hath ſeveral 
roper and curious muſcles (a). | 


And foraſmuch as it is by breathing (b), that the 


odorant particles are drawn in, and conveyed to the 
ſenſory ; therefore there is a very wie proviſion made 
in the laminae, with which the upper part of the noſe 
is barricaded, which ſerve to two excellent uſes: 
partly, to fence out any noxious ſubſtances from en- 
tering the breathing paſſages in our ſleep, or when we 
cannot be aware (e); and partly to receive divari- 
cations of the olfactory nerves, which are here thick 
ſpread, and which do by theſe means meet the ſmells 
entering with the breath, and ſtribing upon them. 

And accordingly, the more accurate this ſenſe is, 
in any animal, the longer we may obſerve thoſe la- 
minae are; and more of them in humber folded up, 
and crouded together, to contain the more nervous 
filaments, and to detain and fetter the odoriferous 
particles 1 in their windings and turnings. | 


* ſurſum ſunt : et quod cibi et potionis judicium magnum earum 
"eſt, non ſine cauſa vicinitatem oris ſceutas ſunt.” Cicer, de 
Nat. Deor. I. 2. c. 56. 

(a) Had not the contriver of FOE bodics been minded that 
his work ſhould have all the ſignatures of accuracy, this ſenſe 
might have been performed with a bare aperture of the noſe; 
but that nothing might go imperfect out of bis hand, he hath. 
made a part of the noſe eaſily moveable, and given i ſet of 
muſcles to lift up, and open and ſhut the noſtrils; and ſo adjuſt 
it to eyery occaſion of this ſenſe. 

(b) © Odorem non aliud, quam infectum aera, intellih pole. . 
Plin. Nat. Hiſt. I. 9. c. 95; 

(e) For a further guard againſt the melt of noxious things,” 
the vibriſſi, or hairs placed at the entrance of the noſtrils ſerve; 
which, in ſome meaſure, ſtop the entrance of things i improper, 
or, however, give warning of them; but at the Ms time allow 
an caſy paſſage to the breath and odours, 
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And an admirable proviſion this is, which the 
great Creator hath made for the good of brute crea. 
tures (a); the chief acts of many of whoſe lives are 
performed by the miniſtry of this ſenſe. In inſeds, 
and many other creatures, it is of great uſe in the 
propagation of their kind; as particularly in help. 
ing them to ſafe and convenient places for the incu. 
bation of their eggs, and breeding up their young. 
Others are, by the accuracy of this 105 nſe, of uſe to 
mankind, which would be otherwile of little or no 
ule (5). 8 moſt of the irrational animals, birds, 
beaſts, and creeping things, do, by their ſmell, find 
out their food; ſome at great diſtances, and ſome 
at hand. With what ſagacity do ſome diſcover their 
food in the midſt of mud and dirt(c)! With what 


| (a) ' Multo praectarivs emicat [olfactus] in brutis animalibus, 
quam in homine: iſta namque hoe ſolo indice, herbarum, ali- 
0 orumque corporum prius ignotoram virtutes eertiſſme dignoſ- 
* cunt, quin et victum ſuum abſentem. vel in abſtruſo poſitum, 
* odoratu venantur, ac facillime inveſtigant. Quod autem minus 
* ſagaces ſunt hominum nares, illud non facultatis hujus abuſvi, 
* prout nonnulli volunt, aſcribi debet, verum in cauſa eſt ipſus 
* organi defectus: hoc enim circa victus humani criteria, ubi ra- 
tio, et intellectus adſunt, non ita accuratum requiritur : prop- | 
teres eaim inferiores potentiae in homine, a natura minus per- 
fectae exiſtunt, ut ſuperiorum cultui et exercitio relipqueretur 
locus.“ Willis de Anim, Brut. c. 13. 

(b) T bin the chief uſe of hounds is to hunt; and 22 dogs, 
to be a watch and guard to our houſes by night. For which ſer⸗ 
. vices, particularly in bounds, their olfactory nerves are not only 

_ remarkably larger, like as they are in other brutes, but their 
branches and filaments are, in the laminae of the noſtrils, both 
more and larger than I have feen in any other creature whatſo- 
ever. Alſo there are more convulſions of the laminae than [ 
ever remember to have found in any other animal. 

The ſagacity of hounds is prodigious; of which ſee an 4 
in book iv. chap. 12. note (a), p. 241. 

(e) See book vii, chap. 2. note (a), p. 381. 
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curioſity do the herbacious kind pick and chuſe ſuch 
plants as afford them wholeſome food; or ſometimes 
ſuch as are medicinal (a), and refuſe ſach as would 
burt and deſtroy them! And all by the help princi- 
pally, if not only, of the ſmell, aſſiſted by its near 
ally the taſte. Of which 1 ſhall in the next : nes 


ſpeak very briefly, 
CH A R 5 
Off the Tas TEO). 
N this, as in the laſt ſenſe, we have an sppara- 


tus abundantly ſufficient to the ſenſe; nerves eu- 
riouſly divaricated about the tongue (c), and mouth, 


(a) Vide Plin. Hiſt. Nat. 1.8. c. 27. * Quae apimalia quas 
$ herbas oſtenderunt.”? | 

(b) * Ta J% tidn Tov xvxëv, etc. Saporum genera, — dulels, 

* piaguis, auſterus, acerbus, acris, ſal us, amarus, actdus, ? 
Theophr. de Cauſ. Plant. I. 6. c. xz, What may be the cauſe 
« the difference of taſtes, he ſaith, is bard to aſſign, *oTtpov 

yd rorg dhe, etc. Utrum aſſectionibus ſenſuum an figu- 
* ris, quibus ſinguli conſtant, ut Democritus cenſet, id. ibid. 
* Angcixpirog ö, etc. Democritus — dulcem eſſe ſaporem qui 
* rotundus; acerbum qui figura magna; aſperum qui multis an- 
* gulis,” etc. id, ib. etc. But of the diverfities and cauſes of 
taſtes, ſee Dr. Grew. lect. 6. and Dr. Willis de Anim. Brut. c. 13. 

(c) © Intellectus ſaporum eſt cactezis in prima lingua: ho- 
* mini, et in palato.“ Plin. I. 12. e. 37. 

The opinions of the anatomiſts concerning the organ of taſte, 
are various. Baubin. T. Bartholin. Bartholette, Veſlinge, Deu - 


ſinge, etc. place it in the laxer, fleſhy parts of the tongue. Our 


famous Wharton, in the gland at the root of the tongue: Lau- 
rentius iu the thick tunic covering the tongue; but the learned 
Malpighi with great probability eoncludes, becauſe the outward 
cover of the tongue is perforated, under which lie papillary parts 
(of which Mr. Cowper hath very goed cuts in his Anat. tab. 13.) 


that in theſe the taſte lieth. Malpighi's words are, Quare cum 


* diftis meatibus inſignibus occurrant papillaria corpora, probabi- 


* lius eſt in his ultimo, ex ſubintranti N | 


Hs 
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to receive the impreſſions of every guſto; and theſe 
nerves guarded with a firm and proper tegument to 
defend them from harms; but withal, ſo perforated 
in the papillary eminences, as to give a free admil. 
ſion to taſtes. 

But I ſhall ſay no more of this ſenſe; only a word 
or two of its conſent with the ſmell, and the ſitua- 


tion of them both: their ſituation is in the moſt 
convenient place imaginable, for the diſcharge of 


their offices; at the firſt entrance (a), in the way 
to the grand receptacle of our food and nouriſh. 
ment; to ſurvey what is to be admitted therein; 
to judge between what is wholſome, and fit for 
nouriſhment, and what is unſavory and pernicious, 

nd for this end, the all-wiſe Creator ſeems to have 
eſtabliſhed a great conſent between the eye, the noſe, 
and the tongue, by beg u. the branches of the ſame 
ner ves 5 to each of thoſe Uſes parts; as allo in- 


nem et W quandam fieri, quae guſtum efficiat.? Mal: 
Pig. Op. Tom. 2. De Lingua, pag. 18. 

praecipuum ac fere ſolum Guſtatus organon eſt er cal 
* aliquatenus, ſubobſcure tamen, palatum, et ſuperior gulae pars 
- © conſentiunt: in omnibus vero fibrae nervoſae immediata ſenſa- 
* tionis inſtrumenta ſunt, Quare obſervare eſt, linguam prae alia 
* quavis parte inſigniter fibroſam eſſe, etiam textura'valde poroſa 
*. conſtare, in eum nempe finem, ut particulae rei ſapidae copio- 
ſius ac penitius intra ſenſorii meatus admittantur—Nervi autem 
qui fibris linguae denſiſſime intertextis famulantur, ac ſaporum 
impreſſiones 75 vdr aiobrrypip communicant, ſunt Neri 
e paribus tum quinto, tum nono; et ubique cum denſa propa- 


* ginum ſerie per totam ejus compagem diſtributi. Willis ib. 


(a) * Guſtatus, qui ſentire eorum quibus veſeimur genera de- 


* bet, habitat in ca parte oris, qua eſculentis et poculentis ifer na - 


* tura patefecit.” Cic. de Nat. Deor. I. 2. c. 56. Vide quoque 
ſupra, note (c), chap. iv. p. 174. 

(b) Multa hujus [quinti Paris] nervi propagines maſticatio- 
© nis operi deſtinantur; ideoque quoniam alimenta ingerenda non 
' * modo guſtus, ſed etiam olfactus et viſus examen ſubire debent, 


— 


Caae. VI. Of FeriinG, 1779 


deed, to divers other parts of the body, which 1 


may have occaſion to mention in a mote proper 
place (a). By which means, there is all the guard 
that can be, againſt pernicious food; foraſmuch, as 
before it is taken into the ſtomach, it is to undergo 
the trial of three of the ſenſes; the ſcrutiny of theeye, 
the ſtrict ſurveyor of its outward appearance; and 
the probation of the ſmell and taſte, the two ſevereſt 
judges of its natural conſtitution and compoſition. 


"CHAP. VI. 
Of the Senſe of FEELING (0). 


PAVING ſpent ſo much time upon the other 
ſenſes, and therein given ſuch ample proofs of 


ab eodem nervo, cujus rami ad palatum et fauces miſſi. mandu- 
' cationis negotium peragunt, propagines aliae, velut exploratrices, 
ad nares et oculos feruntur, nempe ut iſthaec aliorum ſenſuum 
* organa, etiam ad objecta guſtus melius dignoſcenda probationum 
' auxiliis quibuſdam inſtruantur.“ Willis Ner, Def. et Uſus, c. 22. 
(a) See book v. c. 8. | | | n 

(b) Malpighi is of this opinion, that as taſte is performed by 
the papillae in the tongue, ſo is feeling by ſuch like papillae un- 
der the ſkin. From ſeveral diſſections, and other obſervations, 
he thus concludes, * Ex his et ſimilibus videbatur animus abunde 
* certior redditus, earundem papillarum pyramidalium copiam, 
* quas alias in lingua deſeripſi, in locis praecipue exquiſitiori tactuĩ 
dicatis reperiri, eodem ,grogigni-nervoſo et cuticulari corpore, 
ſimulque circumvolvi reticulari involucro, et extimam cuticu- 


lam, veluti ultimum terminum attingere, — Microſcopio quilibet 
in manus dorſo pro ſudore orificia quaedam miro ordine diſperſa 


* intueri poteſt, circa quae frequentia quaedam capitula aſſurgunt; 
haee vero ſunt papillarum fines, dum a cute aſſurgentes inter- 
poſitum ſuperant rete, ſimulque extimam cuticulam. Haec re- 
* petitis ſeionibus deprehendi ; ex quibus non improbabiliter de- 
ducam, ſicuti ex elatioribus — papillis— in lingua, guſtus or- 
* ganon elicitur—ita ex copioſa harum papillarum congetie——— 
in organis, ubi maxime animalia tactus motione afficiuntur, —- 
' adacquatum tactus organum ſufficienter haberi.” Malpig. de ext. 
Tact. Org. p. 26, Conſul, quoq; ejuſd. Vit. p. 28. 
1 | 
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the infinite Creator's wiſdom; I ſhall but briefly take 
notice of two things relating to this laſt ſenſe. 
One is, its organ and nerves. For, as all ſenſati- 
on is performed by the nerves (a), and indeed the 
other ſenſes, performed by nerves, are a kind of 
feeling; ſo is this ſenſe of feeling performed by 
nerves likewiſe, ſpread in the moſt incomparable, 
curious manner throughout the whole body. But to 
deſcribe their origin in the brain, and ſpinal mar- 
row, their ramifications to all the parts; their inoſ- 
culations with one another; and other matters; 
whereby not only the ſenſe of feeling is performed, 


but alſo animal motion, and admirable conſent and 
harmony of all the parts of the body is effected, 


(to deſeribe, 1 ſay, theſe things) would take up too 


much time, and I have "pens and ſhall, as 1 go 
along, give ſome. hints thereof. 
The other thing I ſhall take notice of, is, the diſ- 
perſion of this ſenſe throughout the body, both 
without and within. The other ſenſes, I have ob- 
ſerved, are ſeated in the very beſt place for the re- 
lief and comfort, the guard and benefit of the ani- 
mal. And foraſmuch as it is neceſſary to the being, 
and well-being of the body, that every part ſhould 
be ſenſible of things ſafe, or things prejudicial to 
itſelf; therefore, it is an admirable contrivance of 


| + 
Theſe obſervations of Malpighi, our late curious and dili- 


gent Mr. Cowper hath confirmed, and given us very elegant cuts 


both 6f the ſkin, and the papillae, and the nerves, glands, etc. 


under it, from microſcopical obſervations. Vide Cowper's Anat. 


Introd. ahd Tab. 4. 5 | | 
(a) Although the eye be the uſual judge of colours, yet ſome 
have been able to diſtinguiſh them by their feeling. * Quidam 
* fuit qui venit ad M. Duc. Hetruriae aulam, qui colores per 
* tactum cognoſcebat. Pro experimento velum ſericum, unifor- 
* miter textum, et pluribus coloribus tinctum, offerebatur, et ve- 
* raciter de colore in ſingulis partibus judicabat,” Grimald de 
Lum. ct Col. prop. 43. ſet. 39. | 
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the great Creator, to diſperſe this ſenſe of feeling 
throughout every part (a); to diſtinguiſh between 


. pleaſure and pain; things ſalutary, and things hurt- 


ful to the body. 2 

Thus in the five ſenſes of animals, we have an 
economy worthy of the Creator, and manifeſtly de- 
monſtrating his power, wiſdom, and indulgence: 
For whether we confider the mechaniſm of the or- 
gans, or the great uſe and convenience of each ſenſe, 
we find it noble and grand, curiovs and artificial ; 
and every way worthy of its infinite maker, and 
beyond the wit and power of any thing but a 
God: and therefore we muſt even deny our ſenſes, 
by denying them to be God's handy-work. 

And now from thoſe chief machines of animal 
performances and enjoyments, the five ſenſes; let 
us paſs to another thing in common to all the ſen- 
ſuive creatures, which is reſpiration. 


HA. NE 
Of RESPIRATION. 


Or all the acts of animal life, this is one of the 
chief, and moſt neceſſary. For whatſoever hath 
animal life, hath alſo the faculty of reſpiration, or 
ſomewhat equivalent thereto (5). Indeed ſo con- 


(a) © Tactus autem toto corpore acquabiliter fuſus eſt, ut om- 
nes iftus, omneſque nimios et frigoris et caloris appulſus, ſen- 
tire poſſimus.* Cic. ubi ſupra. ; . 

* Tactus ſenſus omnibus eſt, etiam quibus nullus alius; nam ' 
et oftreis, et terreſtribus vermibus quoque. Exiſtimaverim om» 
* nibus ſenſum et guſtatus eſſe. Cur enim alios alia ſapores ap- 
' petunt? in quo vel praccipua naturae architectio. Plin. Nat. 
Hiſt. 1, xo, c. 71. | ; | 

(5) The uſes aſſigned to reſpiration by all the anatomiſts be- 
fore Malpighi's diſcoveries of the ſtructure of the lungs, are ſo 
various, and many of them ſo improbable, that it would be 


— 
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e is this with life, that breath and life are in 
cripture __ and common ſpecch taken as ſyno- 


. 


frivolous to recap! them. But the more eminent 5 anato. 


miſts aſſigu thaſpbſcs: Willis thus ſums up his opinion, Prae- 
* cipua pulmignuitfunttio, et uſus ſunt, ſanguinem et aerem per 


totas partium compages, intimoſque receſſus, atque ductus quoſ. 


* que minutiſſimos traducere, et ubique invicem committere; in 
eum nempe finem, ut ſanguis venoſus a circuitu redux, et chymo 
recenti dilutus tum perfectius miſceatur, et velut ſubigatur, 
tum potiſſimum ut ſecundum omnes ſuas partes ab aere nitroſo 
* de novo accendatur Pharm, p. 2. ſect. 1. c. 2.1. 2. Mayow 
ſaith rightly, that one grand uſe of expiration is, Ut cum aere 
* expulſo, etiam vapores e ſanguine exhalantes, ſimul exſufflen. 
* tur.” And as for inſpiration, chat it conveyeth a nitro-aerial 
ferment to the blood, to which the animal ſpirits are owing, and 
all muſcular motion. Mayow de Ref. p. 22. etc. mea ed. 

_ Somewhat of the opinion of theſe two laſt cited, if I miſtake 


not (it being long ſince I read their tracts, and have them not 


now at my hand) were Ent, Sylvius, Swammerdam, Diemer- 
* brock, and my friend Mr. Ray, in an unpubliſhed tract of his, 
and his letters now in my hands. 

But our Dr. Thurſton, for good reaſons, rejects theſe from 
being principal uſes of reſpiration, and thinks, with great rex 
ſon, the principal uſes to be, to move, or paſs the blood from 


the right to the left ventricle of the heart. Upon which account 


perſons hanged, drowned, or ſtrangled by catarrhs, ſo ſuddenly 
die, namely, becauſe the circulation of their blood is ſtopped. 


For the ſame reaſon alſo it is, that animals die ſo ſoon in the air 


pump. Among other proofs he inſtanceth in an experiment of 
Dr. Croon, Profeſ. Greſn. which he made before our R. S. by 
ſtrangling a pullet, ſo that not the leaſt ſign of life appeared; 
but by blowing wind into the lungs through the trachea, and ſo 
ſetting the lungs a playing, he brought the bird to life again. 
Another experiment was once tried by Dr. Walter Needham, be- 
fore Mr. Boyle, and others at Oxford, by hanging a dog, ſo that 
the heart ceaſed moving. But haſtily opening the dog, and blow 
ing wind into the ductus Pecquetianus, he put the blood in motion, 


and by that means the heart, and fo recovered the dog to life 


again. Vide Thurſton de Ref. Uſ. p. 60, and 63, mea ed. 


> 
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nymous things, or at leaſt, neceſſary concomitants of 


Such an experiment as Dr. Croon's, my friend, the late juſtly 

renowned Dr. Hook, ſhewed alſo our Royal Society. He cut 
away the ribs, diaphragm, and pericardium, of a dog; alſo the 
top of the wind-pipe, that he might tie it on to the noſe of a pair 
of bellows; and-by blowing into the lungs, he reſtored the dog 
to life; and then ceaſing blowing, the dog would ſoon fall into 
dying fits; but by blowing again, he recovered; and ſo alter- 
nately would die, and recover, for a conſiderable time, as long 
and often as they pleaſed. Phil. Tranſ. Ne 28. 
For the farther confirmation of Dr. Thurſton's opinion, the 
ingenious Dr. Muſgrave cut off, and cloſe ſtopped up the wind- 
pipe of a dog with a cork, and then threw open the thorax; 
where he found the blood ſtagnating in the lungs, the arteria pul- 
monaris, the right ventricle and auricle of the heart, and the two 
great trunks of the cava, diſtended with blood to an immenſe de- 
gree ; but at the ſame time, the vena pulmonaris, the left ventricle 
and auricle of the heart in a manner empty, hardly a ſpoonful of 
blood therein. Phil. Tranſ. Ne 240. Or both the experiments 
may be together met with in Lowth, Abridg. vol. 3. p. 66, 67. 

This opinion of our learned Thurſton, the late learned Et- 
mullerus eſpouſed, who being particular in reckoniog up the uſes 
of reſpiration, I ſhall therefore the more largely cite him. Reſpi- 
ration, ſaith he, ſerves, * 1. Ad olfactum. 2. Ad ſcreatum et ſpu- 
* tationem. 3. Ad oſcitationem, tuſſim, ſternutationem, emuncti- 
* onemque. 4. Ad liquidorum ſorbitionem, ſuctionemve. 5. Ad lo- 
* quelam, cantum, clamorem, riſum, fletum, flatum, etc. 6. Ad 
' foecum alvi, urinae, foetus molaeve, necnon ſecundinarum ex- 
* pullionem. 7. Ad promovenda ventriculi, inteſtinorum, lacteo- 
* rumque vaſorum, etc. contenta. 8. Ad halitus aqueos ſanguinis 
e pulmonibus, aeris ope, exportandos. 9. Ad diapnoen. 10. Ad 
* exaQtiorem chyli, lymphaeque, necnon ſanguinis—-miſcelam, 
11. Ad conciliandum ſanguini coceineam rubedinem, etc. 
* 12, Nec moroſe negabimus acrem— pulmones et ſanguinem 
* illos tranſcurrentem, minus calida reddere, etc. 13. Quod de- 
* nique aer ſanguini ſingulis reſpirationibus aliquantilla ſui parte, 
* admixtus, paueiſſimas quaſdam in ſpirituum animalium elabo- 
* ratione particulas ſimul contribuat. All theſe uſes, although 
of great conſequence, yet he thinks rather conduce to the well 


. 
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being, than the being of the animal; becauſe without any of 
them, the animal would not ſo ſpeedily die, as it doth by 
ſtrangling, or in the air pump. He therefore aſſigns a 14th, and 
the principal uſe of reſpiration to be, * For the paſling of the 
* blood through the lungs, that is thrown into them by the 
* heart,” Etmul. Diſſert. 2. cap. 10. ſect. 1, et 16. 

But the late Dr. Drake, with great ingenuity and addreſs (like 
a perſon ſo conſiderable for his years, as he was in his time) not 
only eſtabliſhed this notion of reſpiration, but alſo carries it far- 
ther, making it the true cauſe of the diaſtole of the heart : which 
neither Borelli, Lower, or Cowper, much leſs any before thoſe 
great men, have well accounted for. That the heart is a muſcle, 
is made evident beyond all doubt by Dr. Lower. And that the 
motion of all muſcles conſiſts in conſtriction, is not to be doubted 
alſo. By which means the ſyſtole is eaſily accounted for. But for- 
aſmuch as the heart hath no antagoniſt-muſcle, the diaſtole bath 
puzzled the greateſt wits. But Dr. Drake, with great judgment, 
and much probability of reaſon, maketh the weight of the in- 
- cumbent atmoſphere to be the true antagoniſt to all the muſcles, 
which ſerve both for ordinary inſpiration, and the conſtriction 
of the heart. The particulars of his opinion may be ſeen in his 
anatomy, I. 2. c. 7. And in Phil. Tranſ. Ne 281. 

And I remember when I was at the univerſity, my moſt in- 
genious and learned tutor Dr. 'Willis, when he read anatomy to 
us, was of opinion, that the lungs were blown up by the weight of 
the incumbent air, and repreſented the manner of reſpiration in 
this manner, viz. he put a bladder, into a pair of bellows, turning 
back the neck of the bladder, and tying it faſt, fo that no air 
might enter in between the bladder and bellows. This being done, 

when the bellows were opened, the bladder would be blown up by 
the weight of the incumbent air; and when ſhut, the air would 
be thereby preſſed forcibly out of the bladder, ſo as to blow the 
_fire. This experiment I take notice of here, becauſe (beſides the 
illuſtration it gives to reſpiration) that great genius ſeems to have 
had a truer notion of this phaenomenon, than was very common 
then, viz. about the year 1677, or 78; as alſo, becauſe I have, 
in ſome authors, met with the ſame experiment, without men- 
tion of Dr. Willis, whoſe I take it to have been. 
Anather uſe of great conſideration, the already-commendel 
Pr. Cheyne aſſigns ; namely, to form the claſtic ns of which 
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one another. Moſes (a) Expreſſeth animal life, by 
© the breath of life.” Saith he, Gen. vii. 21, 22. 
© All fleſh that moveth on the earth, fowl, cattle, 
'© beaſt, creeping things, and man; all in whoſe no- 
« (trils was the breath of life in the dry land died.” 
So the pſalmiſt, Pſal. civ. 29. Thou takeſt away 
© their breath, they die. So grand an act therefore 
in common to all animals, may juſtly deſerve a 
place in this ſurvey of the works a God in the ani- 
mal kingdom. 

And here 1 might launch out into an aniple de- 
ſcription of all the parts miniſtring to this neceſſa 
at, and ſhew the curious contrivance, and a 
ſtructure of them; but a tranſient view ſhall ſuffice, 
I might begin with the outward guards, the noſe 
and mouth ; but theſe have been already touched 

upon. But the exquiſite mechaniſm of the larinx, 
its variety of muſcles, its cartilages, all ſo exquiſite» 
ly made for the purpoſe. of reſpiratign, and formi 
the voice (5), are very admirable: and no leſs fo i is 


the blood principally — without which there would be a 
general obſtruction in all the capillary arteries. Cheyne's Philoſ. 
Princ. of Nat. Relig. or Harris's.Lex. Tech. in Lungs. | 

(a) Gen. ii. 7. —-—vi. 17. and vii. 25. 

(b) Becauſe it would be endleſs to ſpecify the curious mo- 
chaniſm of all the parts, concurring to the formation of the 
voice; I ſhall therefore for a ſample note only two things: 1. 
There are thirteen muſcles provided for the motion of the five 
eartilages of the larynx. Gibſ. Anat, I. 2. c. 14. 8 ſigu of 
the careful and elaborate proviſion that is made for the voice. 
2. It is a prodigious faculty of the glottis, in contracting and di- 
lating itſelf with ſuch exquiſiteneſs, as to form all notes. For 
(as the late ingenious Dr. Keil ſaith,) ſuppoſing the greateſt 
* diſtance of the two fides of the glottis, to be one tenth part 
' of an inch in founding twelve notes, to which the voice eaſily 
reaches; this line muſt be divided into twelve parts, each of 
* which veel the aperture requiſite for ſuch a note, with a cer- 


* tain ſtrength, But if we conſider the ſub-diviſion of - notes, 
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the tongue (a) which miniſters to that, and many 
other uſes too. 
Next, the fabric of the (5) trachea deſerves =_ 
cial remark. Its unte the tere on che top, th 
* ae voice can run, d. des ef 8e Gdes of «th 
* glottis is (hill vaſtly nicer. For if two chords ſounding exact. 
ly uniſons, one be ſhortened one two thouſandth part of its 
* length, a juſt car will perceive the diſagreement, and a good 


* voice will ſound the difference; which is one hundred and nine. 


* ty ſixth part of a note. But ſuppoſe the voice can divide 3 
. note into a hundred parts, it follows, that the different aper 
* tures of the glottis actually divide the tenth part of an inch 
into twelve hundred parts, the effect of each of which produ- 
ces a ſenſible alteration upon a good ear. But becauſe each fide 
of the glottis moves juſt equally, therefore the diviſions are 
* juſt doubled; or the ſides of the glottis, by their motion, do 
actually divide one tenth part of an inch into two thouſand 
four hundred parts.” Keil's Anat. cap. 3. ſet, 7. 


(a) Among the inſtruments of ſpeech, the tongue is 2 ne · 


eeſſary one; and fo neceſſary, that it is generally thought no 
ſpeech can be without it. But in the third tome of the Ephem, 
Germ. is publiſhed, * Jac. Rolandi Agloſſoſtomographia, ſive De- 
_ © ſeriptio Otis fine Lingua quod perfecte loquitur, et reliquas ſuas 
functiones naturaliter exercet. The perſon deſcribed is one 
Pet. Durand, a French boy of eight or nine years old, who, at 
five or fix, loſt his tongue by a gangrene, occaſioned by the ſmall 
pox: notwithſtanding which, he could, as the title ſaith, ſpeak 
perfectly, as alſo taſte, ſpit, ſwallow, and chew his food; but this 
latter he could do only on that fide he put it into, not being 
able to turn it to the other ſide of his mouth. 

In the ſame tract, chap. 6: is this obſervation of Ventrilo 
quous perſons; * Memini me a quodam fat eclebri anatomico 
* audiviſſe, dum de duplicatura mediaſtini ageret, ſi membrana 
* iſta duplex naturaliter unita in duas partes dividatur, loquelam 

© quali ex pectore procedere, ut circumſtantes credant daun 
© acum hunc, aut Sternomythum. 

' (b) © The variation of the wind- pipe is obſervable in every 
* creature, according as it is neceſſary for that of the voice. I 


© an urchin, which hath a very ſmall voice, it is hardly more | 


rallel t 
in this, 
and bre 
and dil 
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fence againſt all annoyances; its ' cartilaginous 
rings (a) nearly invironing it, with its membra- 
nous part next the gullet, to give the freer paſſage 
to the deſcent- of the food: and laſtly, its inner te- 
gument, of exquiſite ſenſe, to be readily affected 
with, and to make efforts againſt every thing that 
js hurtful or offenſive; theſe, I ſay, do all juſtly 
deſerve our admiration. | 44> 
And no leſs prodigious are the parts farther with- 
in; the bronchi, the veſiculae (6) with their muſe. 


than membranous: and in a pidgeon, which hath a low and 
" ſoft note, it is partly cartilaginous, and partly membranous, 
' In an owl, which hath a good audible note, it is more carti» 
' |aginous; but that of a jay hath hard bones inſtead of cartilas 
ges; and ſo of a linnet: whereby they have both of them a 
# louder and ſtronger note, etc. | 

* The rings of the wind-pipe are fitted for the modulation 
of the voice: for in dogs and cats, which in the expreſſion 
of divers paſſions uſe a great many notes, as men do, they 
"are open and flexible, as in man. Whercby all, or any of 
them, are dilated or contracted, more or leſs, as is convenient 
for a higher or deeper note, ete. whereas in ſome other ani- 
mals, as in the Japan-peacock, which uſeth hardly more than 
' one ſingle note, they are entire,“ etc, Grew's Coſmol. Sacr, 
book i. chap. 3. ſect. 9, 10. ; 

(a) It is a further manifeſt indication of ſingular deſign in 
the cartilaginous rings of the aſpera arteria, that all the way 
where they are contiguous to the oeſophagus, they are membra- 
nous, to afford an eaſy paſſage to the food; but after that, in the 
bronchi, they are, ſome completely angular, ſome triangular, etc, 
And another obſervable is, the lower parts of the ſuperior carti- 
lages, receive the upper parts of the inferior in the bronchi; 
whereas in the aſpera arteria, the cartilages run and remain pa- 
nllel to one another, which is a noble difference or mechaniſm 
in this, in a manner, one and the ſame part, enabling the lungs, 
and bronehi, to contract themſelves in expiration, and to extend 
and dilate themſelves in inſpiration. ; 

\ (5) I ſhall not here intrench ſo much upon the anatomiſt's 
province, to give a deſcription of the lungs, although it be a 
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cular fibres(a), as ſome aſſert they have, together 
with the arteries and veins, which every where ac. 
company the airy paſſages, for the blood to receive 

there its impregnations from the air. | 


curious piece of God's workmanſhip ; but refer to ſignior Mal. 
pighi, the firſt diſcoverer of their vcſiculac in 1660, in his tuo 
letters to Borelli de Pulmon. Alſo to Dr. Willis's Pharm. rat, p. 2. 
ſe. 1. c. 1. de Reſp. Orig. et Uſ. who, as he wrote after Mal. 
pighi, ſo hath more accurately deſcribed thoſe parts; and to Mr, 
Cowper's Anat. tab. 24, 25. And if the reader hath a mind to ſee \ 
what oppoſition ſignior Malpighi's diſcoveries met with at home 
and abroad, and what controverſics he had on that account; as 
alſo bis cenſures of Dr. Willis's deſcription and figures, he may 
_ conſult Malpighi's life, written by himſelf, p. 4 to 21. 

That the lungs conſiſt of veſiculae, or lobuli of veſiculae ad- 
mitting of air from the bronchi, is viſible, becauſe they may be 
blown up, cleanſed of blood, and fo dried. But Mr. Cowper 
Faith, he could never part the lobuli, (ſo as to make Dr. Willis 
fig. 1. tab. 3 and 4.) ſo that probably the veſiculae are coritigu- 
ous to one another throughout cach lobe of the Jungs. And not 
only air, but Diemerbroec proves, that the veſiculae adwit of 
duſt alſo, from two aſthmatic perſons he opened; one a ſtone- 
cutter's man, the veſiculae of whoſe lungs were ſo ſtuffed vith 
duſt, that_in cutting, his knife went as if through a heap of 
ſand: the other was a feather-driver, who had theſe bladders 
filled with the fine duſt or down of feathers. | 

(a) There is a conſiderable difference between Dr. Wills, 
and Etmuller, viz. whether the veſiculae of the lungs have any 
muſcular fibres, or not? Etmuller expreſly ſaith, * Nullas fibras 
* muſculoſas, multo minus rubicundam muſculorum compagem 
* (ſunt enim veſiculae albidae et fere diaphanac) in ipſis reperiti- 
Ubi ſup. e. 6. ſect. 2. And afterwards, ſect. 3. Pulmones ell 
* molles flexileſque muſculoſis fibris ceu propriae explicationis or. 
* panis deſtitutos.” But Dr. Willis as expreſly aſſerts, they hate 
muſculous fibres, and afſigns an excellent uſe of them; * Cel 
© Julac iſtae veſiculares, ut nixus pro expiratione contractivos 
* edant, etiam fibras, uti per microſcopium plane conſpicere el. 
muſeulares obtinent. Ubi ſup. ſect. 16. And in the next ſell. 
on, Ut pro data occaſione majorem acris copiam exſuflen 


\ 
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From hence I might proceed to the commodious 
form of the ribs (a), the curious mechaniſm of the 
intercoſtal muſcles (), the diaphragm, and all the o- 


© aut materiam excutiendam cjiciant, fibris muſcularibus dona- 
8 tae, ſeſe arctius contrahunt, contentaque ſua $enitus extermi- 
* nant. Et enim ordinariae pectoris ſyſtolae, quas muſculorum 
relaxationes ex parte efficiunt, aerem forſan totum a trachea 
et bronchis, haud tamen a veſiculis, quaque vice ej eiunt; prop- 
* ter has, quoties opus erit, inaniendas. et totius pectoris cavitas 

« plurimum anguſtatur, et cellulae ipſae veſiculares a propriis - 
pris conſtrictis coarctantur. 

(a) * Circa hos motus ( ſeil. pectoris dilatationem, etc.] dei 
ni conditoris mechanicen, ad regulas mathematicas plane ad- 
' aptatam, ſatis admirari non poſſumus: ſiquidem nulla alia in 
re manifeſtius, O Sto yewwerpery videtur. Quippe eum pe- 
doris, tum ampliatio, tum coarctatio a quibuſdam muſculis 
¶(quorum munus unicum eſt contrahere) perſiei debeat; res ita 
* inſtituitur, ut coſtae quae thoracis, velut parallelogramma ob- 
longi verſus cylindrum incurvati, latera efformant, in figuram 
modo quadratam, cum angulis rectis, pro pectoris ampliatione; 
modo in rhomboidem, cum angulis acutis pro ejuſdem con- 
tractione, ducantur,* ete. Willis, ubi ſupra, ſe. 28. 

Galen having ſpoken of the parts miniſtring to reſpiration; 
concludeth, * Nihil uſquam a natura illo pacto per incuriam, 
' fille praeteritum, quae cum omnia praeſentiret et provideret, 
quae ſunt neceſſaria illa, quae cauſa alicujus extiterunt, con- 
ſecutura omnibus inſtaurationes parare occupavit, cujus appa- 
* ratus copioſa facultas admirabilem ſapientiam teſtatur.*” De 
Via Part. I. 5. c. 15. See alſo l. 6. c. 1. | 

) For the ſtructure of the intercoſtals, midriff, etc. I (hall 
refer to Dr. Willis, and other anatomiſts. But Dr. Drake taxeth 
Dr. Willis with an error, in fancying there is an oppoſition in the 
office of the intercoſtals, by reaſon that the fibres of the external 
and internal intereoſtals decuſſate; that therefore the external 
ſerve to raiſe the ribs, the internal to draw them down. But Dr. 
Drake is of Steno's, and Dr. Mayow's opinion, that notwithſtand- 
ing the decuſſation of their fibres, the power they exert upon, and 
the motion they effect in the ribs, is one and the ſame. Drake's 
Anat. I. 2. c. 7. and I. 4. c. 3. Mayow de Reſpir, c. 7. 
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ther muſcles (a), miniſtring both to the ordinary, MW wi 

and extraordinary offices of reſpiration. But paſ. MW is 
J ſing them by, I ſhall ſtop at one prodigious work MW tw 
of nature; and manifeſt contrivance of the almigh. the 
ty Creator, which, although taken notice of by o- Bu 
thers (6), yet cannot be eaſily paſſed by in the ſub. W the 
ject I am upon; and that is, the circulation of the MW it{ 
blood in the fœtus in the womb, ſo different from nea 
the method thereof after it is born. In the womb, me 


(a) Although Dr. Drake, and ſome others, deny the intereo- WW = ( 
ſtals being antagoniſt muſcles, as in the preceding note; yet they, miſt 
and moſt other anatomiſts that I have met with, attribute a con- eincn 
Gderable power to them in the act of reſpiration, as they do alſo 


4 to the ſubclavian and triangular muſcles; but the learned Etmul- 
ler denies it for theſe three reaſons, 1. Quia reſpirando nullam 
in illis contractionem ſentio. 2. Quia— ſibi invicem non ad. 
© dacuntur, etc. 3. Quia coſtae omnes ab aliis modo enarratis 
* muſculis moventur, idque ſimul, etc. Intercoſtales itaque, nec- 
non fabclavios. muſculos coſtis, parietum inſtar, ad complenda 
© interſtitia intercoſtalia, pectuſque integrandum, ac coſtas con- 
* neendas, interjectos eſſe, probabiliter concludo; quo munere 
* triangulares etiam-— fungi, rationi conſentaneum eſt. Etmul, 
Diſſert. 2. c. 4. ſect. 6. | | | 
But as to the uſe of the triangular muſcle in reſpiration, we 
may judge of it, from its remarkable ſize and uſe in a dog; of 
which Dr. Willis gives this account from Fallopius: In homi- 
ne parvus adeo et ſubtilis iſte [muſculus] eſt, ut vix pro muſs 

- © culo accipi queat: in cane per totum os pectoris protenditur, 
et cartilagines omnes, etiam verarum coſtarum ſterno inoſcus 
© latas, occupat: cujus diſcriminis ratio divinam circa ani ma- 
©lium fabricas providentiam plane indigitat. Quippe cum hoe 
animal, ad curſus velociſſimos et diu continuandos natum, 
quo ſanguis, dum intenſius agitatur, rite accendatur eventile- 
* turque, acrem celerrime et fortiter uti ſuperare, ita etiam en- 
* pirare debet idcirco, propter hunc actum firmius obeun- 
dum (cujus in homine haud magous eſt uſus) muſculus eini- 
nus molem ingentem et tanto operi parem ſortitur.” Will 
ubi ſupra, ſeQ. 32. | ; 

(b) Ray's Wiſdom of God in the Creation, page 343 · 
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whilſt it is one body with the mother, and there 
is no occaſion, nor place for reſpiration, there are 
two paſſages (a) on purpoſe for the tranſmiſſion of 
the blood, without palling it through the lungs. 
But as ſoon as the foetus is born, and becomes 
thereby a perfectly diſtin& being, and breathes for 
itſelf, then theſe two paſſages are ſnut up; one 
nearly obliterated, the other becomes only a liga- 
ment, except in ſome creatures that are amphibious, 


(a) Mr. Cheſelden, an ingenious and moſt accurate anato- 
miſt, having ſomewhat particular in his obſervations about the 
circulation of the blood through the heart of the foetus, 1 ſhall 
preſet the reader with ſome: of his obſervations, which he fa- 
youred me with the ſight of. The blood, faith he, which is 
| brought to the heart by the aſcending cava, paſſes out of the 
right auricle into the left, through a paſſage called foramen 
© ovale, in the ſeptum {common to them both] without paſſing 
through the right ventricle, as after the birth, while the blood 
from the deſcending cava paſſeth through the right auricle and 
' ventricle into the pulmonary artery, and thence into the aorta 
through the duct, betwixt that and the pulmonary artery, called 
ductus arterioſus, whilſt a ſmall portion of the blood, thrown 
into the pulmonary artery, paſſeth through the lungs, no more 
than is ſufficient to keep open the pulmonary veſſels. Thus 
both ventricles are employed in driving the blood througtr 
* the aorta to all parts of the foetus, and to the mother too. 
But after the birth, the blood being to be driven from the 
* zorta through the. foetus alone, and not the mother too, one 
* ventricle becomes ſufficient, whilſt the other is employed in 
driving the blood through the lungs, the ductus arterioſus be- 
ing ſhut up by means of the alteration of its poſition,” which 
' happens to it from the raiſing of the aorta by the lungs, when 
they become inflated. After that the. blood is thus driven 
into the lungs, in its return it ſhuts the valve of the foramen 
ovale againſt the foramen itſelf, to whoſe ſides it ſoon ad- 
* heres, and ſo ſtops up the paſſage. . The ductus arterioſus, _ 
or duQtus arterioſus. in ligamentum verſus, is ſeldom to be 

* diſcerned but in adult bodies, but the figure of the foramen o- 

i © vile is never obliterated,” | a W 


. pallages EY remain open (a). 
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or are forced to lie long under water, in whom 


* 


- (a) It hath been dy thought to be not improbable, but 
| that on ſome-octalions the foramen ovale may remain open in 


man. In a girl of four or five years of age, Dr. Conner found 
it but half cloſed, and in the form of a creſcent. And he thinks 


ſomewhat in this kind might be in the perſon whoſe ſkeleton 


was found to have no joints in the back-bone, ribs, etc. Of 
which a deſcription, with cuts, may be found in Phil. Tran, 
Ne 225. And more largely in his Diff. Med. Phyſ. de ſtu- 
pendo Offium coalitu, where he adds to the girl, in whom the fo- 
ramen ovale was not ſhut, a like obſervation of another girl he 
opened at Oxford of three years old; In qua foramen ovale 
* fere erat. occluſum, in medio tamen, exili foramine, per quod 
turundam facile tranſmiſi, erat pervium, p. 30 80 Mr. Cowper 
(than whom none more accurate and better judge) ſaith, *[ 
have often found the foramen ovale open in the adult.“ Anat, 
Appen, fig. 3. But Mr. Cheſelden is of a different opinion, of 
which in the following note. | f 
From ſomewhat of this cauſe, I am apt to think it was that 
the Tronningholm gardiner eſcaped drowning, and ſome others 
mentioned by Pechlin. His ſtories are, Hortulanus Tronning- 
* holmenſis etiamnum vivens, annos natus 65, pro illa actate ſatis 
© adhuc valens, et vegetus, cum ante 18 annos, alii in aquas de- 
* lapſo opem ferre vellet, forte fortung ct ipſe per glaciem incau- 
* tius procedens, aquas incidit 18 ulnas profundas: ubi ille, cor: 
* pore erecto quaſi ad perpendiculum, pedibus fundo adhacſit. Con- 
* ſtitit fie per 16 horas, antequam produceretur in auras. Dixit 
autem ſimul ac infra aquarum ſuperficiem fuit demerſus, ſtatin 
obriguiſſe totum, et, ſi quem tum habuit motum et ſenſum, ami 
ſiſſe, niſi quod ſonantes Stockholmii campanas etiam ſub aquis 
obſcurius percipere ſibi ſit viſus. Senſit etiam, ſtatim ſeſe velut 
veſiculam ori applicaſſe, adeo ut aqua nulla os penetraverit, in 
aures vero tranſitum, etiam ſentiente illo, habuerit; atque 
* inde auditum ſuum debilitatum aliquandiu eſſe. Hoc ſtatu dum 
1s horas permanſit fruſtra quaeſitus, tandem repertum, cont 
in caput infixo, eujus etiam ſenſum ſe habuiſſe dixit, fundo ex- 
* traxerunt, ſperantes ex more aut perſuaſione gentis revicturum 
* elſe, Itaque pannis . productum obvolyunt, ne acr a0 
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And now what action of any rational creature, 
what is there in a man's life, that doth more plain- 


mitti poſſit pernicioſus futurus ſubito illapſu: cuſtoditum fie 
« ſatis ab aere ſenſim ſenſimque tepidiori loco admovent, mox 
« calidis adoriuntur, faſciis, fricant, radunt, et ſuflaminatum tot 
+ horis ſanguinis corporiſque motum negotioſa illa opera redu- 


© cunt: denique antapoplecticis et genialibus liquoribus vitae red- 


« dunt et priſtinae mobilitati. Retulit is atque oſtendit ſe etiam+ 
© num in capite circumferre veſtigia violentiae a conto illatae et 
t cephalagiis vexari graviſſimis. Et propter hunc ipſum caſum, 
 religioſe a popularibus, et hujuſce rei teſtibus probatum, ſere- 
© niſſimae reginae matris munificentia et annuo ſtipendio eſt do- 
natus et ſereniſ. Principi—oblatus vivus ſui teſtis Con- 
ſignatam manu habes hiſtoriam D. Tilaſii, Biblioth. Reg. Prae- 
« fefti, qui teſtatus eſt ſe praenoviſſe mulierem, quae tres ipſos 
dies ſub aquis haeſit, et ſimilem in modum, quo Hortulanus ille, 
reſuſcitata, adhuc dum lucis plena fruitur uſura. Accedit Nob. 
© Burmanni— fides, qui confeſſus eſt, — ſe in pago Boneſs paro- 
* chiae Pithoviae concionem frequentaſle funcbrem, in qua, dum 
acta recenſeret praeco ſenis cujuſdam ſeptuagenarii Lau. Jonae 
© ——2udiverit ex ore concionztoris, vivum eum, adoleſcentem 
*17 annorum, aquis ſubmerſum, 7 demum hebdomada (rem 
* prodigioſam !) extractum ad ſe rediiſſe vivum et incolumen,” 
Pechlin. de Aer. et Alim. def. c. 10. SAS, 

Shall we to this cauſe, or to the offification, or more than 
ordinary ſtrength of the wind-pipe, attribute the recovery to life 
of perſons hanged? Of which Pechlin gives an inſtance that fell 
under his own knowledge, of a woman hanged, and in all ap- 
pearance dead, but recovered by a phyſician accidentally coming 


in, with a plentiful adminiſtration of Spir. Sal. Armon. Pechl. 


bid. e. 7. And the ſtory of Anne Green, executed at Oxford, 
Dec. 14, 1650. is ſtill well remembered among the ſeniors there, 
* She was hanged by the ncek near half an hour, ſome of her 
friends in the mean time thumping her on the breaſt, others 
hanging with all their weight upon her legs, ſometimes lift- 
ing ber up, and then pulling her down again with a ſudden 
* Jirk, thereby the ſooner to diſpatch her out of her pain ;” as 
her printed account wordeth it. After ſhe was in her coffin, 


being obleryed to breathe, a luſty fellow ſtamped with all his 
£1 I 
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ly ſhew deſign, reaſon, and contrivance, than this 
very act of nature doth the contrivance and deſign 
of the great God of nature? What is thought and 
contrivance, if this be not? namely, that there 
ſhould be a temporary. part in the body, made juſt 
for the preſent exigence ; to continue whilſt there 
is occaſion for it, and to ceaſe when there is none; 
In ſome creatures to remain always, by reaſon of 
their amphibious way of living, and in land-ani- 
mals, purely ſuch, 'to ceaſe. 

Another excellent contrivance, a- kin to the laſt, 
is, for the preſervation of ſuch creatures whoſe oc- 
caſions frequently neceſſitate them to live without, 
or with but little reſpiration : fiſhes might be nam- 
ed here, whoſe habitation is always in the waters; 
but theſe belong to an element which J cannot 
at preſent engage in; But there are many animals 
of our own element, or partly ſo, whoſe organs of 
reſpiration, whoſe blood, whoſe heart, and other 
inſtruments of life, are admirably accommodated to 
their method of living: thus many amphibious 
creatures (a who live in water as well as air; many 


force, on her breaſt and ſtomach, to put her out of her pain. But 
by the aſſiſtance of Dr. Peity, Dr. Willis, Dr. Bathurſt, and 
Dr. Clarke, ſhe was again brought to life. I myſelf ſaw her many 
years after, after that ſhe had, I heard, born divers children, 
The particulars of her crime, execution, and reſtauration, ſee in 
a a little pamphlet, called, News from the Dead, written, as I have 
been informed, by Dr. Bathurſt, (afterwards the moſt vigilant 
and learned preſident of Trinity-College, Oxon,) and publiſhed 
in 1651, with verſes upon the occaſion. 

(a) The ſea-calf hath the foramen ovale, by which means 
it is enabled to ſtay long under the water, as the Paris Anato- 
miſts. Of which ſee in book vi. chap.'s. note (c), page 361- 

But the fore-commended Mr. Cheſelden, thinks the foramen 
ovale is neither open in amphibious | creatures, nor any adult 
Land-animals. . * When I firſt, ſaith he, applied myſelf to the 
« dilſeftion of human bodies, I had no diſtruſt of the frequent 
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quadrupeds, birds, inſects, and other animals, who . 
can live ſome hours, days, yea, whole winters, with 
little or no reſpiration, in a torpitude, or fort of 
fleep, or middle ſtate between life and death: the 
roviſion made for theſe peculiar occaſions of life, 
in the fabric of the lungs, the heart, and other parts 
of ſuch creatures (a), is manifeſtly the work of him 
who, as St. Paul faith (b), © Giveth to all breath 
and life, and all things.” | 


CHAP, VIII 
Of the Mo T10n of Animals. 


WEE to the two grand acts of animal life, 
their ſenſe and reſpiration, I ſhall conſider the 


motion, or locomotive ſaculty, whereby they con- 
yey themſelves from place to place, according to 
their occaſions and way of life: and the admirable 
apparatus to this pur poſe is a plain demonſtration of 


God's particular foreſight, care and eſpecial provi- 


dence towards all the animal world. 


* 


* accounts of the foramen ovale being open in adults; but I find 
© ſince, that [miſtook the oftium venarum coronariarum for the 
' foramen. The like I ſuppoſe authors have done, who aſſert that 
' it is always open in amphibious animals; for we have made di- 
* ligent enquiry into thoſe animals, and never found it open. 
Neither would that, as they imagine, ſerve theſe creatures to 
live under water, as the foetus doth in utero, unleſs the ductus 
| arterioſus was open alſo.” | 

This opinion of Mr. Cheſelden hath this to render it probable... 
that the oſtium venarum coronariarum is ſo near the foramen 
ovale, that without due regard, it may be eaſily miſtaken for it. 
Such therefore as have opportunity of examining this part in 
amphibious animals, or any other ſubject, ought to ſeek for the 
oltium, whenever they ſuſpect they have met with the foramen. 

(a) Of the ſingular conformation of the heart and lungs of 
the tortoiſe, which is an amphibious animal, ſee book vi. chap. 3. 
note (þ), page 36r. | | 

(5) Acts xvii, 25. 
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And here I might view, In the firſt place, the 
muſeles, their curious ſtructure (a), the nice tack- 


ing them to every joint, to pull it this way, and 


that way, and the other way, according to the ſpe· 
cial purpoſe, deſign, and office of every ſuch joint: 


alſo their various ſize and ſtrength ; ſome large and 


corpulent, others leſs, and ſome ſcarce viſible to 
the naked eye; all exactly fitted to every place, and 
every uſe of the body. Aid laſtly, I might take 
notice of the muſcular motions, both involuntary 
and 2 (b). 


| (a) That the muſcles are compounded of fibres, is viſible 
5 . Which fibres, the curious and ingenious Borelli ſaith, 
* are cylindraceous; not hollow, but filled with a ſpungy, pithy 
ſubſtance, after the manner of elder, as he diſcovered by his 
microſcopes. Borel. de Mot. Animal. Part. 1. 
Theſe fibres, he faith, are naturally white; but derive their 
redneſs only from the blood in them. | 
Theſe fibres do in every muſcle (in the belly at leaſt of the 
muſcle) run parallel to one another, in a neat orderly form, 
But they do not all tend the ſame way, but ſome run aſlant, 
ſome long ways, etc. according to the action or poſition of each 
reſpective muſcle. The particulars of which, and of divers 
other obſervables in the muſcles, would, beſides figures, take up 
too much room in theſe notes; and therefore I muſt refer to 
the anatomiſts, particularly Steno, Borelli, Cowper, etc. 
(5) The infinite Creator hath generally exerted his art and 
care, in the proviſion made by proper muſcles and nerves, for 
all the different motions in animal bodies, both involuntary, and 
voluntary. It is a noble providence, that moſt of the vital mo- 
tions, ſuch as the heart, ſtomach, guts, etc. are involuntary, the 
muſcles acting whether we ſleep or wake, whether we will or no. 
And it is no leſs providential that ſome, even of the vital mo- 
tions, are partly voluntary, partly involuntary, as that, for in- 
ſtance, of breathing, which is performed both ſleeping and.wak- 
ing; but can be intermitted for a ſhort time on occaſion, as for 
accurate hearing any thing, etc. or can be increaſed by a ſtrong- 


- er blaſt, to make the greater diſcharges of the blood from the 


* 
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Next, I might ſurvey the ſpecial fabric of the 
bones (4), miniſtring to animal motion. Next, 1 


"Fo ati that any thing 88 them. And as for the o- 
ther motions of the body, as of the limbs, and ſuch as are volun- 


tary, it is no leſs providence, that they are abſolutely under the 


power of the will; ſo as that the animal hath it in his power to 
command the muſcles and ſpirits, or any part of its body, to 
perform ſuch motions and actions as it hath occaſion for. 

(a) Quid dicam de oſſibus? quae ſubjecta corpori mirabiles 
* commiſſuras habent, et ad ſtabilitatem aptas, et ad artus fini- 


* endos accommodatas, et ad motum, et ad omnem corporis 
n 


actionem Cicer. de Nat. Deor. I. 2, c. 55. | 
By reaſon it would be endleſs to mention all the curig| 
obſervable in the bones, I ſhall, for a ſample, ſingle out 


an inſtance or two, to manifeſt that deſign was uſed in the 8 _ 8 


dure of theſe parts in man. g 
The firſt ſhall be in the back-bone, which, amang many 
others, hath theſe two things remarkable. x. Its different arti- 
culations from the other joints of the body. For here moſt of 
the joints are flat, and withal guarded with aſperities and hol- 
lows, made for catching and holding; fo as firmly to lock and 
keep the joints from luxations, but withal to afford them ſuch 


a motion, as is neceſſary for the incurvations of the body. 2. 


The difference of its own joints in the neck, back, and loins. 
In the neck, the atlas, or upper vertebra, as alſo the dentata, 
are curiouſly made, and jointed, differently from the reſt, for 
the commodious and eaſy bending and turning the head every 
way. In the thorax, or back, the joints are more cloſe and 
firm; and in the loins, more lax and pliant; as alſo the ſpines 
are different, and the knobs and ſockets: turned the quite con- 
trary way, to anſwer the occaſiohs the body hath to bend more 
there than higher in the back. I ſhall cloſe this remark with 
the late ingenious Dr. Keil's obſervation. 

The ſtructure of the ſpine is the very beſt that can be con- 
* trived; for had it been all bone, we could have had no mo- 
tion * our backs; had it been of two or three bones articu- 
' lated for motion, the medulla ſpinalis muſt have been neceſ- 
* farily bruiſed at every angle or joint; beſides, the whole 
would not have been ſo pliable, for the ſeveral poſtures we 
; I 3 
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might take notice of the joints (a), their complete 
form adjuſted to the place, and office they are em. 
ployed in; their bandage keeping them from lux. 


have occaſion to put ourſelves in. If it had been made of ſe. 

veral bones without interveniug cartilages, we ſhould have had 

no more ule of it, than if it had but ene bone. If each verte- 

* bra had had its own diſtin cartilages, it might have been ca. 

* ily dillocated. And laſtly, the oblique proceſſes of each ſupe- 

© rior and inferior vertebra keep the middle one, that it can nei. 

Ather be thruſt backwards nor forwards to eompreſs the medulla 
"0 2 _ Keil's Anat, cap. 5. ſect. 8. 

Compare here what Galen faith of the articulations, ligaments, 


ente . W, cte. of the ſpine, to prove the wiſdom and provi. 


- Wiatore's works; among which he names Diagoras, Anax- 
* * 8 . Aſclepiades, and Epicurus. Vide Galen de Uſu Part, 
I. x2. init. and cap. 21, etc. alſo |. 13. init. 


the ſkeletons of ſexes differ. Thus the pelvis made in the belly 
by the ilium, oſſa coxendicis, and pubis, is larger in a female 
than male ſkcleton, that there may be more room for lying of 


the viſcera and foetus. So the cartilage bracing together the 


two oſſa pubis, or ſharcbones, Bartholine ſaith, is twice thicker 
and laxer in women than. men: as alfo is the cartilage that tieth 
the os ſacrum to its vertebra; and all to give way to the paſſage 
of the foetus. 

Another conſiderable diffcrence is in the cartilaginous pro- 
duction of the ſeven long ribs, whereby they are braced to tbe 
breaſt- bone. Theſe are harder and firmer in women than in 
men; the better to ſupport the weight of the breaſts, the ſuck- 
ing infant, etc. 

(a) It is remarkable in the joints, ad a manifeſt act of caution 
and deſign: x. That although the motion of the limbs be eireu- 
lar, yet the center of that motion is not in a point, but an ample 
ſuperficies. In a point, the bones would wear and penetrate one 
another; the joints would be exceediugly weak, etc. but the 
joints conſiſting of two large ſuperficies, concave, and convex, 
ſome furrowed and ridged, ſome like a ball and ſocket, and all 
lubricated with an oily ſubſtance, they are incomparably prepared 


* 


3 e maker of animal bodies, againſt fuch as found fault 


2. The next inſtance ſhall be in one or two things, wherein 
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ations; the oily matter (a) to lubricate them, and 

their own ſmoothneſs to facilitate their motion, 
And laſtly, I might trace the various nerves 

throughout the body, ſent about to miniſter to its 


both for motion and ſtrength. 2. That the bones next the joint 
are not ſpungy, as their extremities commonly are, nor hard 
and brittle, but capped with a ſtrong, tough, ſmooth, cy | 
nous ſubſtance, ſerving both to ſtrength and motion. 

But let us here take notice of what Galen mentions on this 
ſubje.* * Articulorum unuſquiſque eminentiam cavitati immiſ- 
* ſam habet: veruntamen hoc fortaſſe non adeo mirabile eſt : ſed 
+ , conſiderata omnium totius corporis oſſium mutua connexio- 
ne, eminentias cavitatibns ſuſeipientibus acquales ſemper inve- 
© neris, hoc mirabile. Si enim juſto amplior eſſet cavitas, laxus 
ſane et infirmus fieret articulus; ſi ſtrictior, motus difficulter 
' fieret, ut qui nullam verſionem haberet; ac periculum eſſet non 
' parvum eminentias offium arctatas frangi: ſed horum neutrum 
factum eſt. Sed quoniam ex tam ſecura conilructione pericu- 
lum erat, ne motiones difficilius fierent, et en inentiae oſſium 
* extererentur, duplex rurſus auxilium in id natura molita eſt, 
1. Cartilagine os ntramque ſubjungens, atque obtinens: alte- 
rum, ipſis cartilaginibus humorum unctuoſum, velut oleum, ſu- 
perfundens; per quem facile mobilis et attritu contumax om- 
nis articulatio oſſium facta eſt. Ut undique diligenter articulus 
© omnis euſtodiretur, ligamenta quacdam ex utroque oſſe produ- 
nit natura.“ Galen de UC. Part. |. 1. c. rs. 

(a) For the affording this oily or mucilaginous matter, there 
are glandules very commodiouſly placed near the joints, ſo as not 
to ſuffer too great compreſſion by the motion of the neighbouring 
bones, and yet to receive a due preſſure, ſo as to cauſe a ſufficient 
emiſſion of the mucilage into the joints. Alſo, another thing 
conſiderable is, that the excretory ducts of the mucilaginous 
glands have ſome length in their paſſage from the glands to their 
mouths; whichris a good contrivance, to prevent their mouths 
being oppreſſed. by the mucilage, as alſo to hinder the too plen- 
tiful effuſion thereof, but yet to afford a due expreſſure of it at 
all times, and on all occaſions, as particularly in violent and 
long-continued motions of the joints, when there is a greater 
than ordinary expence of it. See Cowp. An. tab. 7g. 
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various motions(a). I might conſider their ori. 
gin (6), their ramifications to the ſeveral parts, and 
their inoſculations with one another, according to 
the harmony and accord of one part with-another, 
neceſſary for the benefit of the animal. But ſome of 
theſe things I have given ſome touches upon alrea- 
dy, and more I ſhall mention hereafter (c), and it 
would be tedious here to inſiſt upon them all. 
I ſhall therefore only ſpeak diſtinctly to the loco. 
motive act itſelf, or what directly relates to it. 
And here it is admirable to conſider the various 


methods of nature (4), ſuited to the occaſions of va- 


- (a) There is no doubt to be made, but that the muſcles re. 
ceive their motion from the nerves. For if a nerve be cut, or 
ſtreightly bound, that goes to any muſcle, that muſcle ſhall im- 
mediately loſe its motion. Which is doubtleſs the caſe of para- 
lyties; whoſe nerves are ſome of them by obſtructions, or ſuch 
like means, reduced to the ſame ſtate as if cut or bound. 

And this alſo is the cauſe of that numbneſs or fleepinefs we 
find oftentimes, by long fitting or lying on any part. 

Neither is this a modern notion only ; for Galen ſaith, * Prin- 
cipium nervorum omnium cerebrum eſt, et ſpinalis medulla. — 
Et nervi a cerebro animalem virtutem accipiunt —— Nervorum 
* utilitas eſt facultatem ſenſus et motus a principio in partes di- 
© ducere.” And this he intimates to have been the opinion of 
Hippocrates and Plato, de Uſ. Part. I. x. c. 16. ct paſſim. 

(d) Dr. Willis thinks, that in the brain the ſpirits are ela- 
borated that miniſter to voluntary motion; but in the cerebel- 
lum, ſuchas affect involuntary, or natural motions; ſuch as that 
of the heart, the lungs, etc. Cerebri Anat. c. 15. 

(e) See book v. chap. 8. : | 

(d) To the foregoing, I ſhall briefly add ſome examples of 
the ſpecial proviſion made for the motion of ſome animals by 
temporary parts. Frogs and toads, in their tadpole-ſtate, have 
tails, which fall off when their legs are grown out. The lacerta 
aquatica, or water-newt, when young, hath four neat ramified 
fins, two on a fide, growing out a little above its fore-legs, to 
poiſe and keep its body upright, (which gives it the reſem- 
blance of a young fiſa) which fall off when the legs are grown. 


TV. 


ori- 
and 
7 to 
ner, 
e of 
ea - 


d it 


Cup. VIII. Of ANIMA LS. 201 


adapted to the waters, which are utterly varied in the inſects 


* 


rious animals. In ſome their motion is ſwift, in o- 
thers ſlow; in ſome performed with two, four, or 
more legs; in ſome with two, or four wings; in 
ſme with neither (a). ; I, 

And firſt for ſwift or flow motions. This we find 
is proportional to the occaſions of each reſpective 
animal. Reptiles, whoſe food, habitation, and neſts, 
lie in the next clod, plant, tree, or hole, or can bear 
long hunger and hardſhip, they need neither. legs 
nor wings for their tranſportation; but their vermi- 
cular or ſinuous motion (performed with no leſs art, 
and as curiouſly provided for as the legs or wings 
of other creatures; this, I ſay) is ſufficient for their 
conveyance. | : 

Man and beaſts, whoſe occaſions require a large 
room, have accordingly a ſwifter motion, with pro- 
per engines for that ſervice ; anſwerable to their 
range for food, their occupation of buſineſs, or 
their want of armature ; and to ſecure them againſt 
harms (6). 


And the nymphae and aureliae, of all or moſt of the inſects bred 
in the waters, as they have particular forms, different from the 
inſets they produce, ſo have alſo peculiar parts afforded them 
for their motions in the waters; oars, tails, and every part 


themſelves, in their mature ſtate in the air. « 

(a) * Jam vero alia animalia gradicndo. alia ſerpendo, ad 
* paſtum accedunt, alia volando, alia nando.“ Cie. de Natura 
Deor. I. 2. c. 47. 

Compare alſo what Galen excellently obſerves concerning 
the number of feet in man, and in other animals; and the wiſe 
proviſion thereby made for the uſe and benefit of the reſpective 
animals, De Uſu Part. in the beginning of the third book, 

(b) As T ſhall hereafter ſhew, that the indulgent Creator hath 
abundantly provided for the ſafety of animals by their cloth- 
ing, habitations, ſagacity, and inſtruments of defence; ſo there 
appears to be a contemperament of their motion with theſe pro- 


viſious. They that are well armed and guarded, have com- 
1 5 * \ | 
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But for the winged creatures, birds and inſects, 
as they are to traverſe large tracts of land and wa- 
ter, for their food, for their commodious habita. 
tion, or breeding their young, to find places of re. 
treat and ſecurity from miſchiefs; ſo they have ac. 
cordingly the faculty of flying in the air; and that 
{ſwiftly and ſlowly, a Jong or ſhort time, according 
to their occaſions and way of life. And according. 
Ty their wings, and whole body, are curiouſly pre. 
pared for ſuch a motion; as I intend to ſhew in a 
proper place (a). | 

Another remarkable thing in the motive faculty 
of all creatures, is the neat, geometrical perform- 
ance of it. The moſt accurate mathematician, the 
moſt ſkilful in mechanic motions, cannot preſcribe 
a nicer motion than what they perform, to the legs 
and wings of thoſe that walk or fly (5), or to the 
bodies of thoſe that creep (c). Neither can the bo- 
dy be more compleatly poiſed for the motion it is 
to have in every creature, than it already aCtually 
is. From the largeſt elephant to the ſmalleſt mite, 
we find the body artfully balanced (4). The head 


not too heavy, nor too light for the reſt of the bo- 


dy, nor the reſt of the body for it(e). The vilcera 


monly a flower motion; whereas they that are deſtitute there- 
of, are ſwifter. So alſo timid helpleſs animals are commonly 
ſwift; thus deer and hares: but animals endowed with courage, 
craft, arms, etc. commonly have a ſlower motion. 

(a) See book vii. chap. 1. 

(b) See book vii. chap. x. the end. 

(c) See book ix. chap. 1. note (b), page 430. 

(4) * Siquis unquam alius opifex, acqualitatis et proportionis 

* magnam babuit providentiam, certe natura habuit in anima- 
* lium corporibus conformandis; unde Hippocrates eam rectiſſime 
* juſtam nominat.” Galen de Uſu Part. I. 2. c. 26. 
(e) The make of the bodies of ſome water-fowl, ſeems to 
contradict what I here ſay, the heads and long necks of ſome, 
; ns of ſwans, ducks, and geeſe; and the hinder parts of others, 


help of ſo ſmall a ſtay as the feet (a): whale me- 
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are not let looſe, or ſo placed, as to ſwag, over- 
balance, or over-ſet the body; but well- braced, and 
diſtributed to maintain the aequipoiſe of the body. 
The motive parts alſo are admirably well fixed in 
reſpect to the centre of gravity; placed in the very 
point, fitteſt to ſupport and convey the body. Eve- 
ry leg beareth his true ſhare of the body's weight. 
And the wings ſo nicely are ſet to the centre of gra- 
vity, as even in that fluid medium, the air, the body 
is as truly balanced, as we could have balanced it 
with the niceſt ſales. - 

But among all creatures, none more elegant than 
the ſizing the body of man, the gauging his body 
ſo nicely, as to be able to ſtand erect, to ſtoop, to 
ſit, and indeed to move any way, only with the 


chaniſm of bones, tendons, and mulcles to this pur- 
pole, is very curious and admirable, 


G HA. BE 
Of the PL Ack allotted to the ſeveral tribes of Animals. 


H AVING diſpatched the motion of animals, let 
us in the _— place conſider the place which 
the infinitely wiſe Creator hath appointed them to 


as of the doucker and moor hen, and ſome other kinds, ſeeming 
to be too heavy for the reſt of their body. But inſtead of be- 
ing an argument againſt, it is a notable inſtance of, the divine 
art and providence, theſe things being nice accommodations to 
their way of life. Of ſuch as have long necks, ſee book vii, 
chap. 2. note (b), page 382. 

And as for ſuch whoſe hinder parts ſeem to cver-balance their 
foremoſt parts, whereby they fly with their bodies in a manner 
erect, this alſo is an excellent accommodation to their way of 
life, which is diving rather than flying. Vide book vii. chap. 4. 
note (5), page 397. 

(%) See book v. chap. 2, note (c), page 321. 
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move and act, and perform the offices of the creation 
in. And here we find every particular well ordered. 
All parts of our terraqueous globe fit for an animal 
to live and act in, are ſufficiently ſtocked with proper 
inhabitants: the watery element (unfit, one would 
think, for reſpiration and life) abounding with crea. 
tures fitted for it; its bowels abundantly ſtored, and 
its ſurface well beſpread. The earth alſo is plenti. 


fully ſtocked in all its parts, where animals can be 


of any uſe; not probably the deepeſt bowels there. 
of indeed, being parts in all likelihood unfit for ha- 
biration and action, and where a living creature 
would be uſcleſs in the world; but the ſurface every 
where abundantly ſtored. 

But that which is moſt conſiderable in this mat- 
ter, and plainly ſheweth the divine management in 
the caſe, is, that thoſe creatures are manifeltly de- 
ſigned for the place in which they are, and the uſe 
and ſervices they perform therein. If all the ani- 
mals of our globe had been made by chance, or 
placed by chance, or without the divine providence, 
their organs would have been otherwiſe than they 
are, and their place and reſidence confuſed and jum- 
bled. Their organs, for inſtance, of reſpiration, of 
viſion, and of motion, would have fitted any me- 
dium, or have needed none; their ſtomachs would 
have ſerved any food, and their blood, and cover- 
ing of their bodies been made for any clime, or only 
one clime. Conſequently all the animal world would 
have been in a confuſed, inconvenient, and diforder- 
ly commixture. One animal would have wanted 


food; another habitation, and moſt of them ſafety. 


They would have all flocked to one, or a few pla- 
ces, taken up their reſt in the temperate zones only, 
and coveted one food, the eaſieſt to come at, and 
moſt ſpecious in ſhew; and ſo: would have poti- 
ſoned, ſtarved, or greatly incommoded one ano» 
ther. But as the matter is now ordered, the globe 
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is equally beſpred, ſo. that no place wanteth proper 
inhabitants, nor any creature is deſtitute of a pro- 

r place, and all things neceſſary to its life, health, 
and pleaſure. As the ſurface of the terraqueous globe 
is covered with different ſoils, with hills and vales, 
with ſeas, rivers, lakes, and ponds, with divers trees 
and plants, in the ſeveral places; ſo all theſe have 
their animal inhabitants, whoſe organs of life and 
action are manifeſtly adapted to ſuch and ſuch places 
and things; whoſe food and phylic, and every o- 
ther convenience of life, is to be met with at that 
very place appointed it. The watery, the amphi- 
bious (a), the airy inhabitants, and thoſe on the dry 
land ſurface, and the ſubterraneous under it, they 
all live, and act with pleaſure, they are gay, and 
flouriſh in their proper element and allotted place, 
they want neither for food, clothing, or retreat; 
which would dwindle and die, deſtroy, or poiſon 
one another, if all coveted the ſame element, place, 
or food. q 

Nay, and as the matter is admirably well order- 
ed,yet conſidering the world's increaſe, there would 
not be ſufficient room, food, and other neceſſaries 
for all the living creatures, without another grand 
act of the divine wiſdom, and providence, which is, 
the balancing the number of individuals of each 
ſpecies of creatures, in that place appointed there- 
to: of which in the next chapter. 3 


(a) * Eſt etiam admiratio nonnulla in bgſtiis aquatilibus iis, 
quae gignuntur in terra: veluti crocodili, fluviatileſque teſtu- 
dines, quaedamque ſerpentes ortae extra aquam, ſimul ac pri- 
mum niti poſſunt, aquam perſequuntur. Quin etiam anatum ova - 
gallinis ſaepe ſupponimus I pulli] deinde eas [matres] relinquunt 
* -—et effugiunt, cum primum aquam, quaſi naturalem domum, 
* videre potuerunt,* Cic, de Nat. Deor. I. a. c. 48. 
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Of the BaLance of Animals, or the due proportion 
in which the world is ſtocked with them. 


TE whole ſurface of our globe can afford room 
and ſupport only to ſuch a number of all ſorts 
of cgeatures; and if by their doubling, trebling, or 
any other multiplication of their kind, they ſhould 
increaſe to double or treble that number, they muſt 
ſtarve, or devour another. The keeping therefore 
the balance even, is manifeſtly a work of the divine 
_ wiſdom and providence. To which end, the great 
author of life hath determined the life of all creatures 
to ſuch a length, and their increaſe to ſuch a num- . 
ber, proportional to their uſe in the world. The life 
of ſome creatures is long, and their increaſe but ſmall, 
and by that means they do not over-ſtock the world. 
And the ſame benefit is effected, where the increaſe 
is great, by the brevity of ſuch creatures lives, by 
their great uſe, and the frequent occaſions there are a 
of them for food to man, or other animals. It is a very | 
remarkable act of the divine providence, that uſeful 
creatures are produced in great plenty (a), and others 
in leſs. The prodigious and frequent increaſe of 
inſects, both in and out of the waters, may exem- 
plify the one; and it is obſervable in the other, that 
creatures leſs uſeful, or by their voracity perncious, 
have commonly fewer young, or do ſeldomer bring 
forth: of which many inſtances may be given in 
the voracious beaſts and birds. But there is one ſo 
peculiar an animal, as if made for a particular in- 
ſtance in our preſent caſe, and that is the cuntur of 
Peru (); a fowl of that magnitude, ſtrength, and 
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(a) * Benigna circa hoc natura, innocua et eſculenta anima 
© lia foecunda generavit.” Plin. Nat. Hiſt. I. 8. c. 53. 

- (6) captain J. Strong gave me this account, together with 
* a quill-feather of the cuntur [or condor] of Peru. On the 
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appetite, as to ſcize not only on the ſheep, and leſſer 
cattle, but even the larger beaſts, yea, the very chil- 
dren too. Now theſe, as they are the moſt perni- 
cious of birds, ſo are they the moſt rare, being ſel- 
dom ſeen, or only one, or a few in large countries; 
enough to keep up the ſpecies, but not to over- 
charge the world. 


' coaſt of Chili, they met with this bird in about 33® S. Lat. not 
far from Mocha, an iſland in the ſouth-ſea—they ſhot it fitting 
© on a cliff, by the ſea- ſide; that it was 16 feet from wing to 


- * wing extended; that the Spaniſh inhabitants told them they 


© were afraid of theſe birds, leſt they ſhould prey upon their chil» 
* dren, And the feather he gave me, ſaith the doctor, is two feet 
four inches long; the quill part five inches three quarters long, 
*and one inch and a half about in the largeſt part. It weighed 
'+ dr. 17 gr. and a half, and is of a dark-brown colour,” Dr. 
Sloan in Phil. Tranſ. Ne 208. 

To this account, the doctor (in a letter to Mr. Ray, March 
31, 1694. with other papers of Mr. Ray's, in my bands) adds 
the teſtimony of Joſ. Acoſta, I. 4. c. 7. and Gareilaſſ. de la 
Vega, who, I. 8. c. 19. faith, * There are other fowls, called 


* cuntur, and by the Spaniards corruptly condor. Many of theſe - 


' fowls having been killed by the Spaniards, had their propor- 
tion taken, and from end to end of their wings meaſured rg 
or 16 feet.-—Nature, to temper and allay their fterceneſs, de- 
' nied them the talons which are given to the eagle; their feet 
being tipped with claws like a hen: however, their beak is 
* ſtrong enough to tear off the hide, and rip up the bowels of an 
ox. Two of them will attempt a cow or bull, and devour him: 
' and it hath often happened, that one of them alone hath aſ- 
' faulted boys of ten or twelve years of age, and eaten them. 
* Their colour is black and white, like a magpye. It is well 
* there are but few of them; for if they were many, they would 
very much deſtroy the cattle. They have on the fore-part 
' of their heads, a comb, not pointed like that of a cock; but 
* rather even, in the form of a razor. When they come to 

* alight R-om the air, they make ſuch a humming noiſe, with 
the flattering of their wings, as is enough to aftoniſh, or make 
12 man deaf,” 
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Thus the balance of the animal world, is, through- 
out all ages, kept even; and by a curious harmony, 
and juſt proportion between the increaſe of all ani. 
mals, and the length of their lives, the world is 
through all ages well, but not over- ſtored: One 
generation paſſeth away, and another generation 
© cometh-(a);' fo equally in its room, to balance 
the ſtock of the terraqueous globe in all ages and 
places, and among all creatures; that it is an actual 
demonſtration of our Saviour's aſſertion, Mat. x. 29, 
that the moſt inconſiderable, common creature, 
© Even a ſparrow (two of which are ſold for a far- 
© thing) doth not fall on the ground without our 
' © heavenly Father.” . 
This providence of God is remarkable in every 
ſpecies of living creatures: but that eſpecial manage. 
ment of the recruits and decays of mankind, ſo e- 
qually all the world over, deſerves our eſpecial ob- 
ſervation. In the beginning of the world, and ſo 
after Noah's flood, the longevity of men, as it was 
of abſolute neceſſity to the more ſpeedy peopling of 
the new world; ſo is a ſpecial inſtance of the divine 
providence in this matter (). And the ſame pro- 


(a) Eecleſ. i. 4. 9 

(>) The divine providence doth not only appear in the lof- 
gevity of man, immediately after the creation and flood; but al 
ſ in their different longevity at thoſe two times. Immediately 
after the creation, when the world was to be peopled by one 
man, and one woman, the age of the greateſt part of thoſe on te- 
cord, was yoo years, and upwards. But after the flood, when there 
were three perſons by whom the world was, to be peopled, none 
of theſe patriarchs, except Shem, arrived to the age of 500; 
and only the three firſt of Shem's line, viz. Arphaxad, Salah, and 
Eber, came near that age ; which was in the firſt century after 
the flood. But in the ſecond century, we do not find any reached 
the age of 240. And in the third century, (about the latter end 
of which Abraham was born) none, except Terah, arrived to 
200 years: by which time the world was ſo well peopled (that 
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vidence appears in the following ages, when the 
world was very well peopled, in reducing the com- 
mon age of man then to 120 years (Gen. vi. 3.) in 
proportion to the occaſions of the world at that 
time, And laſtly, when the world was fully peo- 
pled after the flood (as it was in the age of Moſes, 
and ſo down to our preſent time) the leſſening the 
common age of man to 70 or 80 years (a), (the 


part of it at leaſt where Abraham dwelt) that they had built ei- 
ties, and began to be cantoned into diſtin nations and ſocieties, 
under their reſpective kings; ſo that they were able to wage war, 
four kings againſt five, Gen. xiv, Nay, if the accounts of Anian, 
Beroſus, Manetho, and others, yea, Africanus, be to be credited, 
the world was ſo well peopled, even before the times we ſpeak 
of, as to afford ſufficient numbers for the great kingdoms of 
Aſſyria, Egypt, Perſia, etc. But learned men generally, with 
great reaſon, reject theſe as legendary accounts. : 

If the reader hath a mind to ſee a computation of the in- 
creaſe of mankind, in the three firſt centuries after the flood, 
he may find two different ones of the moſt learned archbiſhop 
Uſher, and Petavius; together with a refutation of the ſo early 
beginning of the Aſſyrian monarchy ; as alſo reaſons for placing 
Abraham near 1000 years after the flood, in our moſt learned 
biſhop Stillingfleet's Orig. Sacr. book iii. chap. 4. ſet. 9. 

(a) That the common age of man hath been the ſame in all ® 
ages ſince the world was peopled, is manifeſt from profane, as 
well as ſacred hiſtory. To paſs by others: Plato lived to the 
age of 81, and was accounted an old man. And thoſe which 
Pliny reckons up. I. 7. c. 48. as rare examples of long life, 
may, for the moſt part, be matched by our modern hiſtories; 
eſpecially ſuch as Pliny himſelf gave credit unto. Dr. Plot hath 


given us divers inſtances in his hiſtory of Oxfordſhire, c. 2. 


ſe. 3. and c. 8. ſet. 54. and hiſtory of Staffordſhire, c. 9. 
ſect. 91, etc. Among others, one is of twelve tenants of Mr. 
Biddulph's, that together made 1000 years of age. But the 
moſt conſiderable examples of aged perſons among us, is of old 
Parre of Shropſhire, who lived 152 years 9 months, according 
to the learned Dr. Harvey's account; and Henry Jenkins of 
Lorkſhire, who lived 169 years, according to the account of 
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age mentioned by Moſes, Pſal. xc. 10. this, I ſay,) 
is manifeſtly an appointment of the ſame infinite 
Lord that ruleth the world: for by this means, the 
peopled world is kept at a convenient ſtay; neither 
too full, nor too empty. For if men (the generality 
of them, I mean) were to live now to Methuſelah's 


age of 969 years, or only to Abraham's, long after 


my learned and ingenious friend Dr. Tancred Robinſon; of both 
which, with others, ſee Lowth. Abridg. Phil. Tranſ. v. 3 p. 306. 
The great age of Parre of Shropſhire, minds me of an obſeryz- 
tion of the reverend Mr. Plaxton, that in his two pariſhes of 
Kinardſey and Donington in Shropſhire, every ſixth ſoul was lixty 
years of age, or upwards. Phil. Tranſ. N® 310. 

And if we ſtep farther north into Scotland, we ſhall find di- 
vers recorded for their great age: Of which I ſhall preſent the 
reader with only one modern example of one Laurence, who 


married a wife after he was 100 years of age, and would go out 


to ſea a fiſhing in his little boat, when he was 140 years old; and 
is lately dead of no other diſtemper but mere old age, faith Sir 
Rob. Sibbald, Prodr. Hiſt. Nat. Scot. p. 44. and I. 3. p. 4. 

As for foreigners, the examples would be endleſs; and there- 


| Fore that of Joh. Ottele ſhall ſuffice, who was as famous for his 


beard, as for being 115 years of age. He was but two Brabant 
ells and three ninths high, and his long grey beard was one ell 
and one fourth long. His picture and account may be ſeen in 


Ephem. Ger. T. 3 obſ. 163. 


As for the ſtory Roger Bacon tells, of one that lived goo years 
by the help of a certain medicine, and many other ſuch ſtories, 


I look upon them as fabulous. And no better is that of the wane 


dering Jew, named Joh. Buttadaeus, ſaid to have been preſent at 
our Saviour's crucifixion; although very ſerious ſtories are told 
of his being ſeen at Antwerp, and in France, about the middle 
of the laſt century but one; and before in anno 1542, converſed 


with by Paul of Eitſen, biſhop of Sleſwick; and before that, vit- 


in 1228, ſeen and converſed with by an Armenian archbiſhop 
gentleman; and by others at other times. 

If the reader hath a mind to ſee more examples, he may meet 
with ſome of all ages, in the learned Hakewill's Apol. p. 18% 


where be will alſo find that Icarucd author's opinion of the cauſa 
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the flood, of 175 years, the world would be too 
much over-run; or if the age of man was limited 
to that of divers other animals, to ten, twenty, or 
thirty years only; the decays then of mankind 
would be too faſt: but at the middle rate mentioned, 
the balance is nearly even, and life and death keep 
an equal pace. Which equality is ſo great and har- 
monious, and ſo manifeſt an inſtance of the divine 
management, that I ſhall ſpend ſome remarks upon it. 

It appears from our beſt accounts of theſe matters, 
that in our European parts (a), and, I believe, the 


of the brevity and length of human life. The brevity thereof 
he attributeth to a too tender education, ſucking ſtrange nurſes, 
too haſty marriages; but above all, to luxury, high ſauces, 
ſtrong liquors, etc, The longevity of the ancients he aſeribes 
to temperance in meat and drink, anointing the body, -the uſe 
of ſaffron and honey, warm clothes, leſſer doors and windows, 
leſs phyſic, and more exerciſe. 

(a) The proportions which marriages bear to births, and 
births to burials, in divers parts of -Europe, may be ſeen at an 
eaſy view in this table. 


Marriages | Births to 


Names of the Places, to births: as] burials: as 

— 5 —̃ —— — — — — — 
England in general — - x to 4'63 |i'12 to 8 
London, - = — - 1 to 4* 1 tor's 
Hantſhire, from 1569, to 1638. | 1 to 4* t'z to 2 
Tiverton in Devonſh. 1560, to 1649. 1 to 3˙7 J1'26 to n 
Cranbrook in Kent, 1560, to 1649. | 1 to 3˙9 16. to 1 
Aynho in Northamptonſh. for 118 years. 1 to 6 1*6 to x 
Leeds in Yorkſhire, for 122 years. 1 to 37 10 to x 
Harwood in Yorkſhire, for 57 years. | 1 to 3'4 [1'23 to x 
Upminſter in Eſſex, for 100 years. | 1 to 4'6 [1'08 to x 
Frankfort on the Main, in 1695. 1 to 3*'7 12 to x 
| Old, middle, and lower Marck in 2698.| 1 to 3˙7 [1% to x 
Domiai. of the K of Pruſſia in 1698. | x to 37 19 40 8 
Brew in Sileſia, from 1687, to 1691. | 1'6 to x 
1 to 4˙ 1“ tour's 


Paris, in 1670, 1671, 1672. 


wo 
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fame is throughout the world; that, I ſay, there is 
a certain rate and proportion in the propagation of 
mankind : ſuch a number marry (a), fo many are 
born, ſuch a number die; in proportion to the num. 
ber of perſons in every nation, country, or pariſh, 
And as to births, two things are very conſiderable; 
one is the proportion of males and females (5), not 


Which table I made from major Graunt's obſervations on 
.the bills of mortality; Mr. King's obſervations in the firſt of 
Dr. Davenant's eſſays; and what I find put together by my in- 
genious friend, Mr. Lowthorp, in bis Abrigement, vol. 3. p. 668, 
and my own regiſter of Upminſter. That from Aynho's regiſter 
in Northamptonſhire, I had from the preſent rector, the learned 
and ingenious Mr. Waſſe: and I was promiſed ſome accounts 
from the north, and divers other parts of this kingdom ; but 
have not yet received them : only thoſe of Leeds and Harwood in 
Yorkſhire, from my curious and ingenious friend Mr. Thorelby, 

(a) The preceding table ſhews, that marriages, one with an- 
other, do each of them produce about four-births; not only in 

England, but in other parts of Europe alſo. 

And by Mr. King's eſtimate, the beſt computations I imagine 
of any, being derived from the beſt accounts; ſuch as the mar- 
rage, birth, burial- act, the poll-books, etc. by his eſtimate, I ſay, 
about x in 104 marry. For he judgeth the number of the people 
of England to be about five millions and a half; of which abont 
41000 annually marry. As to what might be farther remarked 
concerning marriages, in regard of the rites and cuſtoms of {+ 
veral nations, the age to which divers nations limited marriages, 


etc. it would be endleſs, and too much out of the way to mei- 


tion them: I ſhall only therefore, for the reader's diverſion, 
take notice of the jcer of Lactantius, Quare apud poetas fe 
laciſſimus Jupiter deſiit liberos tollere? Utrum ſexagenatis 
factus, et ei lex Papia fibulam impoſuit ?? Lact, Inſtit. I. 1.6 
16. By which lex Papia, men were prohibited to marry after 
Go, and women after 50 years of age. 

(b) Major Graunt (whoſe concluſions ſeem to be well ground 
ed) and Mr. King, diſagree in the proportions they aſſign d 
males and females. This latter makes in London, 10 wales ry 
x3 females; in other cities and market towns, 8 to 9; ad 
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in a wide proportion, not an uncertain, accidental 
number at all adventures; but nearly equal. An- 


other thing is, that a few more are born than ap- 
ar to die, in any certain place (a). Which is an 


m- admirable proviſion for the extraordinary emergen- 
iſh, cies and occaſions of the world; to ſupply unhealth- 
ble: fal places, where death out-runs life; to make up 
not 22 

the villages and hamlets, 100 males to 99 females. But major 
1s on Graunt, both from the London, and country bills, ſaith, there 
lt of are 14 males to 13 females: from whence he juſtly infers, 
y in. © That Chriſtian religion, prohibiting polygamy, is more agree- 
668, 


* able to the law of nature than Mabumetiſm, and others that 
allow it,” chap. 8. 

This proportion of 14 to 13, I imagine is nearly juſt, it being 
agreeable to the bills I have met with, as well as thoſe in Mr. 
Graunt. In the 100 years, for example, of my own pariſh regi- 
ſter, although the burials of males and females were nearly equal, 
being 636 males, and 623 females, in all that time; yet there 
were baptized 309 males, and but 675 females, which is 13 fe- 
males to 14˙ males. Which inequality ſhews, nat only, that 
one man ought to have but one wife; but alſo that every wo- 
wan may, without polygamy, have an huſband, if ſhe doth not 
bar herſelf by the want of virtue, by denial, etc; Alſo this ſur- 
pluſage of males is very uſeful for the ſupplies of war, the ſeas, 
people and other ſuch expences of the men above the women. | 

That this is a work of the divine providence, and not a matter 
of chance, is well made out by the very laws of chance, by a per- 
| ſon able to do it, the ingenious and learned Dr. Arbuthnot. He 
TIages ſuppoſeth Thomas to lay againſt John, that for eighty two years 


o mel running, more males ſhall be born than females; and giving all 
[erſion, allowances in the computation to Thomas's ſide, he makes the 
15 f. odds againſt Thomas, that it doth not happen ſo, to be near five 
nat millions of millions, of millions, of millions, toone; but for 
. 1. (des of ages, according to the world's agg, to be near an infinite 
V n number to one againſt Thomas. Vide Phil. Tranſ. Ne 338. 


n (a) The foregoing table ſhews, that in England in general, 
po fewer die that are born, there being but 1 death to 1 185 births, 


op : But in London more die than are born. So by D. Davenant's 
Na1cs table, the cities likewi £ 2 
* , _ likewiſe and market r bury 1 x55 to one 
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the ravages of great plagues, and diſeaſes, and the de. 
predations of war, and the ſeas; and to afford a ſuf. 
ficient number for colonies in the unpeopled parts of 
the earth. Or, on the other hand, we may ſay, that 
ſometimes thoſe extraordinary expences of mankind 
may be not only a juſt puniſhment of the ſins of 
men; but alſo a wiſe means to keep the balance of 
mankind even; as one would be ready to conclude, 
by conſidering the Aſiatic, and other the more fertile 
countries, where prodigious multitudes are yearly 
ſwept away with great plagues, and ſometimes war; 

and yet thoſe countries are ſo far from being waſted, 

that they remain full of people. | 

And now, upon the whole matter, what is all this 
but admirable and plain management? - W hat can 
the maintaining, throughout all ages and places, 


theſe proportions of mankind, and all other cre. | 


tures; this harmony in the generations of men be, 
but the work of one that ruleth the world? Is it poſ- 
ſible that every ſpecies of animals ſhould fo evenly 
be preſerved, proportionate to the occaſions of the 
world? that they ſhould be fo well balanced in all 
ages and places, without the help of almighty vil. 


birth. But in Paris they out-do London, their deaths being 
1 4 to one birth: the reaſon of which I conceive is, becauſe 
their houſes are more crouded than in London. But in the vile 
lages of England, there are fewer die than are born, there being 
but 1 death to 1 437 births. And yet major Graunt, and Dr. 
Davenant, both obſerve, that there are more breeders in London, 
and the cities and market-towns, than are in the country, not- 
withſtanding the London births are fewer than the country; the 
reaſon of «hich ſee in Graunt, c. 7. and Davenant, ubi ſop. p. al. 

The laſt remark I ſhall make from the foregoing table, ſhall 
be, that we may from thence judge of the healthfulneſs of the 
places there mentioned. If the year 1698 was the mean account 
of the three Marcks, thoſe places bid the faireſt for being molt 
healthful; and next to them, Aynho and Cranbrook for Euglih 
towns, | | $a 
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dom and power? How is it poſſible by the bare 
rules, and blind acts of nature, that there ſhould be 
any tolerable- proportion ; for inſtance, between 
males and females, either of mankind, or of any 
other creature (a); eſpecially ſuch as are of a ferine, 
not of a domeſtic nature, and conſequently out of the 
command and management of man ? How could 
life and death keep ſuch an even pace through all 
the animal world? If we ſhould take it for granted, 
that according to the ſcripture hiſtory, the world 
had a beginning, as who can deny it (b)?- or it we 
ſhould ſuppoſe the deſtruction thereof by Noah's 
flood; how is it poſſible, after the world was re- 
pleniſhed, that in a certain number of years, by the 
greater increaſes and doublings of each ſpecies of 
animals, that, I ſay, this rate of doubling (c) ſhould 


—_— 


(a) * Quid loquar, quanta ratio in beſtiis ad perpetuam con- 


' ſcrvationem earum generis appareat? Nam primum aliae ma- 
"res, aliae foeminae ſunt, quod perpetuitatis cauſa machinata 
natura eſt.” Cic. de Nat. Deor. I. 2. e. 51. 

(5) Although Ariſtotle held the eternity of the world, yet he 
ſrems to have retracted that opinion, or to have had a different 
opinion when he wrote his Metaphyſics; for, in his firſt book, 
he affirms, that * God is the cauſe and beginning of all things;? 
ind in his book de Mundo, he ſaith, * There is no doubt, but 
God is the maker and conſervator of all things in the world.“ 
And the Stoics opinion is well known, who ſtrenuouſly contend- 
ed, that the contrivance and beauty of the heavens and earth, 
and all creatures, was owing to a wiſe intelligent agent. Of 
which Tully gives a large account in his ſecond book de Nat. 
Deor. in the perſon of Balbus. | 

(c) I have before, in note (a), p. 212. obſerved, that the 
ordinary rate of doubling or increaſe of mankind is, that every 
marriage, one with another, produces about four births; but 
ſome have much exceeded that. Babo, earl of Abenſperg, had 
thirty-two ſons, and eight daughters; and being invited to 
bunt with the emperor Henry II. and bring but few ſeryants, 
brought only one ſervant, and his thirty-two ſons. To theſe 
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ceaſe; or, that it ſhould be compenſated by ſome 


other means? That the world ſhould be as wall or 
better ſtocked than now it is, .in 1656 years (the 
time between the creation and the flood; this) we 
will ſuppoſe may be done by the natural method of 

each ſpecies doubling or increaſe ; but in double 
that number of years, or at this diſtance from the 
flood, of 4000 years, that the world ſhould not be 


many others might be added; but one of the moſt remarkable 
inſtances I have any where met with, is that of Mrs, Hony- 
wood, mentioned by Hakewill, Cambden, and other authors; 

but having now before me the names, with ſome remarks, (which 
J received from a pious neighbouring deſcendant of the ſame 
Mrs, Hony wood) I ſhall give a more particular account than they, 

Mrs. Mary Honywood was daughter, and one of the co- heireſſes 
of Robert Atwaters, Eſq; of Lenham in Kent. She was bom 
in 1527, married in February 1543, at ſixteen years of age, to 
her only huſband Robert Honywood, of Charing in Kent, Eſq; 
She died in the ninety-third year of her age, in May 1620. She 
had ſixteen children of her own body, ſeven ſons and nine dauph- 

ters; of which one had no iſſue, three died young, and the young- 


eſt was ſlain at Newport-battle, June 20, 1600, Her grand-chil- . 


| dren in the ſecond generation, were 114; in the third, 228; 
and oo in the fourth generation. So that ſhe could ſay the ſame 
that the diſtich doth, made of one of the Dalburg's family of Baſil: 


T 2 TITTIES” IS 
Mater ait natae, dic natae, filia natam 
5 6 
Ut moneat, natae, plangere filiolam. 
x -- | 3 | 4 
Riſe up daughter, and go to thy daughter, for her daughter's 


Daughter hath a daughter. 
Mrs. Honywood was a very pious woman, afflicted, in her declin- 
ing age, with deſpair, in ſome meaſure; concerning which, ſome 
divines once diſcourſing with her, ſhe in a paſſion ſaid, * She ws 
- * as certainly damned as this glaſs is broken,” (throwing a Venice 
glaſs againſt the ground, -which ſhe had then in her hand.) But 
the glaſs eſcaped breaking, as credible witneſſes atteſted. 
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over · ſtocked, can never be made out, without al- 
lowing an infinite providence. 

Iconclude then this obſervation with the pſalmiſt's 
words, Pſal. civ. 29, 30. Thou hideſt thy face, all 
creatures are troubled; thou takeſt away their 
breath, they die, and return to their duſt, Thou 
« ſendeſt forth thy ſpirit, they are created; and thou 
reneweſt the face of the earth.? 


CHAP. XI. 
Of the Food of Animals. 
THE preceding reflection of the pſalmiſt mindeth 


me of another thing in common to animals, 


. that pertinently filleth next, under conſideration, 
which is, the appointment of food, mentioned in 


verſe 27, 28, of the laſt cited Pſalm civ. * Theſe 
[creatures] wait all upon thee, that thou mayeſt 
give them their meat in due ſeaſon. That thou 
© giveſt them, they gather; thou openeſt thy hand, 
they are filled with good.“ The fame is again af- 


| ſerted in Pal. exlv. 15, 16. The eyes of all wait 
upon thee, and thou giveſt them their meat in due 


ſeaſon, Thou openeſt thy hand and fatisfieſt the 
f delire of every living thing.” 

What the pſalmiſt here aſſerts, affords us a glori- 
ous ſcene of the divine providence and management. 
Which (as I have ſhewed it to concern itſelf in other 
leſſer things; ſo) we may preſume doth exert itſelf 
particularly in fo grand an affair as that of food, 
whereby the animal world ſubſiſts: and this will be 
manifeſted, and the pſalmiſt's obſervations exempli- 
fied, from theſe ſix following particulars. | 

I. From the ſubſiſting and maintaining ſuch a large 
number of animals, throughout all parts of the world. 

Il. From the proportionate quantity of food to the 
eaters, 

LL. From the variety of food ſuĩted᷑ ta the varie- 
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ty of animals: or, the delight which various animals 


have in different food. 

IV. From the peculiar food which peculiar places 
afford to the creatures ſuited to thoſe places, 

V. From the admirable and curious apparatus 
made for the gathering, preparing, and digeſtion 
of the food. And, 

VI. And laſtly, From the great ſagacity of all 
animals, in finding out and providing their food, 

I. It is a great act of the divine power and wiſdom, 
as well as goodneſs, to provide food for ſuch a world 
of animals (a), as every where poſſeſs the terraqueous 
globe; on the dry land, and in the ſea and waters; 
in the torrid and frozen zones, as well as the tempe. 
rate, That the temperate climates, or at leaſt the fer- 
tile valleys, and rich and plentiful regions of the 
earth, ſhould afford ſubſiſtence to many animals, may 
appear leſs wonderful perhaps; but that in all other 
he moſt unlikely places for ſupplies, ſufficient food 
ſhould be afforded for ſach a prodigious number, 
and fo great variety of beaſts, birds, fiſhes, and in- 
ſecte, is owing to that being, who hath as wiſely ad- 
apted their bodies to their place and food, as well and 
carefully provided food for their ſubſiſtence there. 
But I ſhall leave this conſideration, becauſe it will be 
illuſtrated under the following points; and proceed, 
II. To conſider the adjuſtment of the quantity of 

food, in proportion to the eaters. In all places there 
is generally enough; nay, ſuch a ſufficiency, as may 
be ſtiled a plenty; but not ſuch a ſuperfuity as to 
- waſte and corrupt, and thereby annoy the world, 
But that which is particularly remarkable here, 15, 

(4) © Paſtum animantibus large et copioſe natura eum, qu 
cuique aptus erat, comparavit.“ Cic. de Nat. Deor. I. 2. c. 4. 

* Ille deus eſt. — qui per totum orbem armenta dimiſit, qui 
gregibus ubique paſſim vagantibus pabulum praeſtat. Seucc. 
de Benef. I. 4. c. 6. 185 
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that among the great variety of foods, the moſt uſe 
ful is the moſt plentiful, moſt univerſal, eaſieſt pro- 
pagated, and moſt patient of weather and other in · 
juries. As the herbacious eaters, for inſtance, are 
many, and devour much; to the dry-land furface 
we find every where almoſt naturally carpeted over 
with graſs, and other agreeable wholſome plants; 
propagating theraſelves in a manner every where, 
and ſcarcely deſtroyable by the weather; the plough, 
or any part. So likewiſe for grain, eſpecially ſuch as 
js moſt uſeful, how eaſily is it cultivated, and what 
a large increaſe doth it produce! Pliny's example 
of wheat (a), is a ſufficient inſtance in this matter; 
which, as that curious heathen obſerves, being prin- 
cipally uſeful to the ſupport of man, is eaſily pro- 
pagated, and in great plenty: and an happy facul- 
ty that is of it, that it can bear either extremes of 
heat or cold, ſo as ſcarce to refuſe any clime. 

III. Another wiſe proviſion the Creator hath made 
relating to the food of animals, is, that various ani- 
mals delight in various food (5); fome in graſs and 
herbs; ſome in grain and ſeeds; ſome in fleſh; 
ſome in inſe&s; ſome in this (c), ſome in that; 


(a) © Tritico nihil eſt fertilins: hoc ei natura tribuit, quo- 
niam eo maxime alat hominem ; utpote cum e modio, i fit ap- 
tum ſolum — 1 50 modii reddantur. Miſit D. Auguſto procura- 
tor — ex uno grano, vix credibile dictu, 400 paucis minus ger- 
mina. Niſit et Neroni ſimiliter 340 ſtipulas ex uno grano.“ 
Plin. Nat. Hiſt. I. 18. c. 10. ny 

(b) © Sed illa quanta benignitas naturae, quod tam multa ad 
* veſcendum, tam varia, tam jucunda gignit; neque ea uno 
tempore anni, ut ſemper et novitate delectemur et copia.” 
Cie. de Nat. Deor. I. 2. c. 53. - ; 8 

(e) Swammerdam obſerves of the Ephemeren- worms, that 
their food is clay, and that they make their cells of the ſame. 
Upon which occaſion be ſaith of moths, that eat wooll and fur, 
There are two things very conſiderable, 1. That the cells 
' they make to themſelves, wherein they live, and with which, 

n | 
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ſome more delicate and nice; ſome voracious and 
catching at any thing. If all delighted in, or ſub. 
ſiſted only with one fort of food, there would not be 
fufficient for all; but every variety chuſing various 
food, and, perhaps, abhorring that which others like, 
is a great and wiſe means that every kind hath e- 
nough, and oftentimes ſomewhat to ſpare. 

It deſerves to be reckoned as an act of the divine 
appointment, that what is wholeſome food to one, 
is nauſeous, and as a poiſon to another; what is a 
fweet and delicate ſmell and taſte to one, is foetid 
and lothſome to another: by which means all the 
proviſions the globe affords. are well diſpoſed of, 
Not only every creature is well provided: for, but a 
due conſumption is made of thoſe things that other- 
wiſe would encumber the world, lie in the way, 
corrupt, rot, ſtink, and annoy, inſtead of cheriſhing 
and refreſhing it. For our molt uſeful plants, grain, 
and fruits, would mould and rot; thoſe beaſts, fowls, 
and fiſhes, which are reckoned among the greateſt 
dainties, would turn to carrion, and poiſon us: nay, 
thoſe animals which are become carrion, and many 
other things that are noiſome, both on the dry-land, 
and in the waters, would be great annoyances, and 
breed diſeaſes, was it not for the proviſion which 
the infinite orderer of the world .hath made, by 
cauſing theſe things to be ſweet, pleaſant, and 
wholſome food to ſome creature or other, in the 
place where thoſe things fall: to dogs, ravens, and 
other voracious animals, for inſtance, on the earth; 
and to rapacious fiſhes, and other creatures inhablt- 
ing the waters. 


* as their houſe, tortoiſe- like, they move from place to place, 
they make of the matter next at hand. 2. That they feed 
alſo on the ſame, therefore when you find their cells, or 1% 
* ther coats or caſes, to be made of yellow, green, blue, ot 
* black cloth, you will alſo find their dung of the ſame colour. 
Swam. Ephem. vita, publiſhed by Dr. Tyſon, chap. 3. 
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Thus is the world, in ſome meaſure, kept ſweet 
and clean, and at the ſame time, divers ſpecies of 
animals ſupplied with convenient food. Which pro- 
vidence of God, particularly in the ſupplies afforded 
the ravens, is divers times taken notice of in the 
ſeriptures (a); but whether for the reaſons now hint- 
ed, or any other ſpecial reaſons, I ſhall not inquire. 
Thus our Saviour, Luke xii. 24. © Conſider the 
© ravens; for they neither ſow nor reap, which nei- 
© ther have ſtorehouſe, nor barn, and God feedeth 
them.“ It is a manifeſt argument of the divine 
care and providence, in ſupplying the world with 
food and neceſſaries, that the ravens, accounted as 
unclean, and little regarded by man, deſtitute of 
ſores, and that live by accidents, by what falleth 
here and there; that ſuch a bird, I ſay, ſhould be 
provided with ſufficient food ; eſpecially if that be 
true which Ariſtotle (5b), Pliny (c), and Ælian (4) 
report, of their unnatural affection and cruelty to 
their young: © That they expel them their neſts as 
* ſoon as they can fly, and then drive them out of 
the country “ | : 

Thus having conſidered the wiſe appointment of 
the Creator, in ſuiting the variety of food, to vari- 
ety of animals: let us in the 

IV. Place, Take a view of the particular food, 
which particular places afford to the creatures inha- 
biting therein. 

It hath been already obſerved (e), that every 
place on the ſurface of the terraqueous globe, is 


(a) Job xxxviii, 41. Pſalm cxlvii. 9. 

(b) Ariſtot. I. 9. c. 3x. Hiſt. Animal. 

(c) Pliny affirms this of the crow as well as raven: * Cae- 
* terae omnes [i. e. cornices] ex eodem genere pellunt nidis pul- 


* los, ac volare cogunt, ſicut et corvi, qui robuſtos ſuos foetus 


' fugant longivs.” Nat. Hiſt. 1. 10. c. 12. 
(d) Var. Hiſt, (e) Chap. 9. 
| | K 3 
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ſtocked with proper animals, whoſe organs of life 
and action are curiouſly adapted to each reſpective 
place. Now, it is an admirable act of the divine 
providence, that every place affords a proper food 


to all the living creatures therein. All the various 


regions of the world, the different climates (a), the 
various foils, the feas, the waters, nay, our very pu- 
trefactions, and moſt naſty places about the globe, 
as they are inhabited by fome or other animal, ſo 
they produce ſome proper food or other, affording 
a comfortable ſubſiſtence to the creatures living 
there. I might, for inſtanees () of this, bring the 
great variety of herbs, fruits, and grains on the 
earth, the large ſwarms of inſects in the air, with 
every other food of the creatures reſiding in the 
earth, or flying in the air. But I (hall ſtop at the 


(a) * Admiranda naturae diſpenſatio eff, ut aliter, aſioque 
modo, tempore, et induſtria colatur terra ſeptentrionalis, aliter 
Ethiopia, etc. Quoad aquilonares, hoc certum eſt, in plerif- 
que agris Veſtrogothorum, parte objecta meridionali plage, 
* hordeum ſpatio 36 dierum a ſemine projecto maturum colligi, 
hoc eff, a fine Junii uſque medium Avguſti, aliquando celerius, 
Ea namque maturitas ex ſoli natura, aeriſque clementia, ac ho- 
more lapillorum fovente radiees, ſoleque torrente, neceſſario 
provenit, ut ita naſcatur, ac maturetur, taleſque ſpitae (cx 
* ordines in numero ariſtae habent.” Ol. Mag. Hiſt. I. 15. c.8. 
Prata et paſcua tanta luxuriant graminum ubertate ac diverſ- 
* tate, ut neceſſum fit inde arcere jumenta, ne nimio herbatum 
eſu crepent,” etc, Id. ib. I. 19. c. 36, 

(b) Among the many noble contrivances for food, I cannot 
but attribute that univerſal aliment, bread, to the revelation, or 
at leaſt the inſpiration of the Creator and conſervator of man- 
kind; not only becauſe it is a food uſed in all, or moſt parts of 
the world; but eſpecially becauſe it is of incomparable uſe in 
the great work of digeſtion, greatly aſfiſting the ferment, t 
whatever cauſes the digeſtion of the ſtomach. OF which take 
this example from the noble Mr. Boyle. He extracted a men. 
ſtruum from bread alone, that would work oa bodies mor 
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waters, becauſe the pſalmiſt, in the forecited civth 
Plalm, ſpeaks with relation to the ſpecial proviſion 
for the inhabitants of the waters; and alſo by rea- 
ſon that many land-animals have their chief main- 
tenance from thence, | 

Now, one would think, that the waters were a 
very unlikely element to produce food for fo great 
2 number of creatures, as have their ſubſiſtence 
from thence. But yet how rich a promptuary is it, 
not only to large multitudes of fiſhes, but alſo to 
many amphibious quadrupeds, inſects, reptiles, and 
birds! From the largeſt leviathan, which the pſalmiſt 
faith © playeth in the ſeas (a), to-the ſmalleſt mites 
in the lakes and ponds, all are plentifully provided 
for; as is manifeſt from the fatneſs of their bodies, 
and the gaiety of their aſpect and actions. 

And the proviſion which the Creator hath made 
for this ſervice in the waters is very obſervable; not 
only by the germination of divers aquatic plants 
there, but particularly by appointing the waters to 
be the matrix of many animals, particularly of ma- 
ny of the inſe& kind, not only of ſuch as are pecu- 
liar to the waters, but alſo of many appertaining to 
the air and the land, who, by their near alliance to 
the waters, delight to be about them, and by that 
means become a prey, and plentiful food to the in- 
habitants of the waters. And beſides theſe, what pro- 
digious ſhoals do we find of minute animals, even 
ſometimes diſcolouring the waters (5)! Of theſe. 


compact than many hard minerals, nay, even on glaſs itſelf, 
* and do many things that aqua-fortis could not do — Yet by 
* no means was this ſo corroſive a liquor as aqua fortis, or as the 
other acid menſtruum.“ See the ingenious and learned Dr. 
Harris's Lex, Tech. verbo Menſtruum, where the way of pre- 

paring it may be met with. 
(2) Pſalm civ. 26. 
(b) The inſets that, for the moſt part, diſcolour the waters, 
are the ſmall inſects of the ſhrimp-kind, called by Swammerdam, 
K 4 
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(not only in the water, but in the air and on land) 


I have always thought there was ſome more than 
ordinary uſe intended by the all-wiſe Creator. And 
having bent many of my obſervations that way, | 
have evidently found it accordingly to be. For be 
they never ſo numberleſs or minute, thoſe animals 
ſerve for food to ſome creatures or other. Even thoſe 
animalcules in the waters, diſcoverable only with good 
microſcopes, are a repaſt to others there, as I have 
often with no leſs admiration than pleaſure ſeen (a). 


* Pulex aquaticus arboreſcens. Theſe ] have often ſeen fo nume · 
rous in ſtagnating waters in the ſummer months, that they have 
changed the colour of the waters to a pale or deep red, ſome. 
times a yellow, according to the colour they were of. Of this 
Swammerdam hath a pretty ſtory told him by Dr. Florence 
Schuyl, viz. * Se aliquando ſtudiis intentum, magno quodam et 
* horrifico rumore fuifſe turbatum, et ſimul ad caufam ejus in- 
« quirendam excitatum; verum ſe vix eum in finem ſurrexiſſe, 
* cum ancilla ejus poene exanimis adcurreret, et multo cum ſin- 
gultu referret, omnem Lngduni ¶ Batavorum] aquam eſſe mu. 


* tatam in ſanguinem.“ The cauſe of which, upon examina- 


tion, he found to be only from the numerous ſwarms of thoſe 
pulices. Vide Swamm. Hiſt. InſeQ. p. 70. 

The cauſe of this great concourſe and appearance of thoſe 
bttle inſeQs, I have frequently obſerved to be to perform their 
coit: which is commonly about the latter end of May, and in 
June. At that time they are very vencreous, friſking and catch- 
ing at one another ; and many of them conjoined tail to tail, 


' . with their bellies inclined one towards another. 


At this time alſo they change their (kin or flovgh, which J 
conceive their rubbing againſt one another mightily promoteth. 
And what if at this time they change their * See book 
viii. chap. 4. note (a), page 400. 

Theſe ſmall inſects, as they are very numerous, ſo are food 
to many water-animals. I have ſeen not only ducks ſhovel them 
up as they ſwim along the waters, but divers inſects alſo devour 
them, particularly ſome of the middle-ſized ſquillae aquaticae, 
which are very voracious inſects. 

(a) Beſides the pulices laſt weationed, there are in the wa- 


, . 
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But now the uſual objection is, that neceſſity 
maketh uſe(a). Animals muſt be fed, and they 
make uſe of what they find: in the deſolate regions, 
and in the waters, for inſtance, they feed upon what 
they can come at; but, when in greater plenty, they 
pick and chuſe. 


ters other animalcules very numerous, which are farts viſible 
without a microſcope. In May, and the ſummer months, the green 
ſcum on the top of ſtagnating waters, is nothing elſe but prodi- 
gious numbers of theſe animalcules: fo is likewiſe the green co- 
lour in them, when all the water ſeems green. Which animal. 
cules, in all probability, ſerve for food to the pulices aquatici, 
and other the minuter animals of the waters. Of which I gaye a 
pregnant inſtance in one of the nymphae of gnats, to my friend 
the late admirable Mr. Ray, which he was pleaſed to. publiſh in 
the laſt edition ef. his Wiſd. of God in the Creat. p. 430. 
(a) Nil adeo quoniam natum eſt in corpore, ut uti 
Poſſemus, ſed quod natum eſt, id proereat uſum. 
And afterwards, 
Propterea capitur cibus, ut ſuffulciat artus, 
Et recreet vireis ivterdatus, atque patentem 
Per membra ac venas ut amorem obturet edendi. 
And after the ſame manner he diſcourſeth of thirſt, 
vers other things. Vide Lueret. J. 4. v. 831, etc. 
Againſt this opinion of the Epicureans, Galen ingeniouſly ar- 
gues in his diſcourſe about the hand. Non enim manus ipſae 
' (faith he) hominem artes docuerunt, fed ratio. Manus autem 
ipſae ſunt artium organa; ſicut lyra muſici Lyra muſicam 
non docuit, ſed eſt ipſius artifex per eam, qua pracditus eſt, ra- 
* tionem : agere autem r.on poteſt ex arte abſyue organis, ita ct 
una quaelibet anima facultates quaſdam # ſua ipſius ſubſtantia 
' obtinet—— Quod autem corporis particulae animam non impel- 
| lunt, —manifeſte videre licet, ſi animalia recens nata conſideres. 
quae quidem prius agere conantur, quam perfectas habeant par- 
' ticulas. Ego namque bovis vitulum cornibus petere conantem 
' aepenumero vidi, antequam ei nata eſſent cornua; et pullum 
"equi calcitrantem, ete. Omne enim animal ſuse ipſus animae 
facultates, ac in quos uſus partes ſuae polleant maxime, nullo 
doctore, pracſentit.—Qua igitur ratione dici poteſt, animalia 
fartium uſus a partibus doceri, cum et ante quam illas habeant _ 
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But this objection hath been already in ſome mea. 
ſure anſwered by what hath been ſatd; which plain- 
ly argues deſtgn, and a ſuper-intending wildom, 
power and providence in this ſpecial buſineſs of 
food. Particularly the different delight of divers 
animals in different food, ſo that what is nauſeous 
.to one, ſhould be dainties to another, is a manifeſt 
argument, that the allotment of food is not a matter 
of mere chance, but entailed to the very conſtituti- 
on and nature of animals; that they chuſe this, and 
refuſe that, not by accident, or neceſſity, but becauſe 
the one is a proper food, agreeable to their conſti- 
tution, and fo appointed by the infinite contriver of 
their bodies; and the other is difagreeable and inju- 
rious to them, 25. 

But all this objection will be found frivolous, and 
the wiſdom and deſign of the great Creator will de- 
monſtratively appear, if we take a ſurvey, 

V. Of the admirable and curious apparatus in. al 
animals, made for the gathering, preparing, and di- 
geſtion of their food. From the very firſt entrance, 
to the utmoſt exit of the food, we find every thing 
contrived, made and diſpoſed with the utmoſt dexte- 
rity of art, and curiouſly adapted to the place the ani · 
mal liveth in, and the food it is tobe nouriſhed with, 

Let us begin with the mouth. And this we find, 
in every ſpecies of animals, nicely conformable to 
the uſe of ſuch a part; neatly ſized and ſhaped for 


hoe cognoſcare videantur? Si igitur ova tria acceperis, unum 
aquilae, alterum anatis, reliquum ſerpentis, et calore modico 
foveris, animaliaque exeluſeris; illa quidem alis volare conan 
* tia, antequam volare poſſint; hoc autem revolvi videbis, et ſer- 
pete aſſectans, quam vis molle adbuc et invalidam fuerit. Et6, 
dum perfecta erunt, in una eademque domo nutrivetis, deinde 
ad locum ſubdialem ducta emiſeris, aquila quidem ad ſublime; 
* anas autem in paludem ;—ſerpens vero ſub terra irrepet Ani 
* malia quidem mihi videntur natura magis quam ratione artem 
* aliquam [re xvid artificioſa] exercere: apes fingere alveolas 
etc. Galen de Uſu Part. I. 11. c. 3. | 
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the catching of prey, for the gathering or receiving 
food (a), for the formation of ſpeech, and every 
other ſuch like uſe (5). In ſome creatures it is wide 
and large, in ſome little and narrow; in ſome with 
a deep inciſure up into the head (c), for the better 
catching and holding of prey, and more ealy com- 
minution of hard, large and troubleſome food; in 
others with a much ſhorter inciſure, for the gather- 
ing and holding of herbacious food. 

In inſects it is very notable, In ſome forcipated, 
to catch hold and tear their prey (4). In ſome acu- 


(a) * Alia dentibus praedantur, alia unguibus, alia roſtri adun- 
* citate carpunt, alia latitudine [cjuſdem] ruunt, alia acumine ex- 
* cavant, alia ſugunt, alia lambunt, ſorbent, mandunt, vorant. 
Nee minor varietas in pedum miniſterio, vt rapiant, diſtrahant, 
* teneant, premant, pendeant, tellurem ſcabere non ceſlent.” * 
Plin. Nat. Hiſt. I. 10. c. 71. 

(b) Becauſe it would be tedious to reckon up the bones, glands, 
muſcles, and other parts belonging to the mouth, it ſhall ſuffice 
to obſerve, that, for the various ſervices of man's mouth, beſides 
the muſcles in common with other parts, there are five pair, and 
one ſingle one proper to the lips only, as Dr. Gibfon reckons 
them: but my moſt diligent and curiovs friend the late Mr. 
Cowper, diſcovered a ſixth pair. And accordingly Dr. Drake rec- 
kons fix pair, and one ſingle one proper to the Hps, 1. 3. c. 13. 

(c) Galen deſerves to be here conſulted, who exccilently 
argues againſt the caſual concourfe of the atoms of Epieurus and 
Aſclepiades, from the provident and wife formation of the mouths 
of animals, and their teeth anſwerable thereto. In man, his 
mouth without a deep inciſure, with only one canine tooth on 
a (ide, and flat nails, becauſe, ſaith he, Hie natura certo ſcie- 
bat, ſe animal manſuetum ac civile eflingere, cut robnr et vires 
* elſent ex ſapientia, non ex corporis fortitudin=.”. But for lions, 
wolfs, and dogs, and all ſuch as are called Kapyap:Jorres, for 
having ſharp, ſerrated teeth) their months are large, and deep 
cut; teeth ſtrong and ſharp, and their nails ſharp, large, ſtrong, 
and round, accommodated to holding and tearing. Vide Galen, 
de Uſa Part. I. 11. c. 9. 

(4) Among inſets, the quillae aquaticae, as they are very 
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leated, to pierce and wound animals (a), and ſuck 
their blood. And in others ſtrongly rigged with 
jaws and teeth, to gnaw and ſcrape out their food, 


rapacious, ſo are accordingly provide for it : particularly the 
* ſquilla aquatica maxima recurva, as I call it, who hath ſome. 
what terrible in its very aſpect, and in its poſture in the water, 
eſpecially its mouth, which is armed with long, ſharp hooks, with 
which it boldly, and greedily catcheth any thing in the waters, 
even one's fingers. When they have ſcized their prey, they 
Vill ſo tenaciouſly hold it with their forcipated mouth, that they 

will not part therewith, even when they are taken out of the 
waters, and jumbled about in one's hand. I have admired at 
their peculiar way of taking in their food; which is done by 
piercing their prey with their forcipes, which are hollow, and 
ſucking the juice thereof through them. 

The ſquilla here mentioned is the firſt and ſecond in Mouf- 
fet's Theat. Inſect. I. 2. c. 37. 

(a) For an inſtance of inſets endued with a fpear, I (hall, 
for its peculiarity, pitch upon one of the ſmalleſt, if not the 
very ſmalleſt of all the gnat-kind, which I call, © Culex mini- 
mus nigricans maculatus ſanguiſuga.* Among us in Eſſex, they 
are called nidiots; by Mouffet, Midges. It is about one tenth of 
an inch, or ſomewhat more, long, with ſhort antennae, plain in 

the female, in the male feathered, ſomewhat like a bottle-bruſh. 
It is ſpotted with blackiſh ſpots, eſpecially on the wings, which 
extend a little beyond the body. It comes from a little ſlender 
cel, like worm, of a dirty white colour, ſwimming in ſtagnating 
waters by a wrigling motion; as in Fig. 5. 
Its aurelia is ſmall, with a black head, little ſhort heads 2 
ſpotted, lender, rough belly. Vide Fig. 6. It lies quietly on 
the top of the water, now and then gently wagging itſelf, this 
way and that. 

Theſe gnats are greedy blood- ſuckers, and very troubleſome, 
where numerous; as they are in ſome places near the Thames, 
particularly in the Breach- waters, that have lately befallen near 
us, in the pariſh of Dagenham ; where I found them ſo vexati- 
ous, that I was glad to get out of thoſe marſhes. Yea, I have 
ſeen horſes ſo ſtung with them, that, they bave had drops of 
| Vlood all over their bodies, where they were wounded by them. 
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to carry burdens (a) to perforate the earth, yea, the 
hardeſt wood, yea, even ſtones themſelves, for houſ- 
es(b) to themſelves, and neſts for their young. 
And laſtly, in birds it is no leſs remarkable. In 
the firſt place, it is neatly ſhaped for piercing the air, 


and making way for the body through the airy re- 


gions. In the next place, it is hard and horny, which 
is a good ſupplement for the want of teeth, and 
cauſeth the bill to have the uſe and ſervice of the 
hand. Its hooked form is of great uſe to the rapa- 
cious kind (c), in catching and holding their prey, 
and in the comminution thereof by tearing ; to 
others it is no leſs ſerviceable to*their climbing, as 
well as neat and nice comminution of their food (4). 


I have given a figure (in Fig. 7.) and more particular deſcrip- 


tion of the gnats, becauſe, although it be common, it is no where 


taken notice of by any author I know, except Mouffet, who, I 
ſuppoſe, means theſe gnats, which he calls Midges, c. 13. p. 82. 
(a) Hornets and waſps have ſtrong jaws, toothed, wherewith 
they can dig into fruits, for their food; as alſo gnaw and ferape 
wood, whole mouthfuls of which they-carry away to-make their 
combs. Vide infra, chap. 13. note (6), p. 263. i'd 

() Monſieur de la Voye tells of an antient wall of free ſtone 
in the Benedictines- Abbey at Caen in Normandy, ſo eaten with 
worms, that one may run one's hand into moſt of the cavities : 
that theſe worms are ſmall] and black, lodging in a greyifh ſhell; 
that they have large flattiſh heads, a large mouth, with four 
black jaws, etc, Phil. Tranſ. Ne 18. $5 

(c) Pro iis {labris] cornea et acuta volucribus roſtra. Eadem 
* rapto viventibus adunca; colleQo, recta: herbas ruentibus li- 
mumque lata, ut ſuum generi. Jumentis vice manus ad cot- 
ligenda pabula: ora apertiora laniatu viventibus.” Plin. Nat. 
Hiſt, J. 11. c. 37. 

(4) Parrots have their bills nicely adapted to theſe ſervices, 
being hooked, for climbing and reaching what they have ocea- 
ſion for; and the lower jaw being completely fitted to the hooks 
of the upper, they can as minutely break their food; as owner 
animals do with their teeth. | | 
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Its extraordinary length and ſlenderneſs is very uſe. 
ful to ſome, to ſearch and grope for their food in 


mooriſh places (2); as its length and breadth is to 
- others to hunt and ſearch in muddy places (5) , 


and the contrary form, namely, a thick, ſhort, and 


-ſharp-edged bill, is as uſeful to other birds, who 
have occaſion to huſk and flay the grains they ſwal. 
low. But it would be endleſs, and tedious, to reckon 
up all the various ſhapes, and commodious mecha- 
niſm of all; the ſharpneſs and ſtrength of thoſe who 
have occaſion to perforate wood and ſhells (c); the 
ſlenderneſs and neatneſs of ſuch as pick up ſimall in. 
ſes; the croſs-form of ſuch as break up fruits (4); 
the compreſſed form of others (e), with many other 


. (a) Thus in woodcocks, ſnipes, etc. who hunt for worms in 

- mooriſh ground, and, as Mr. Willoughby faith, live alſo on the 
fatty unctuous humour they ſuck out of the earth. So alſo the 
bills of curlews, and many other ſea-fowlt, are very long,. to 
- enable them to hunt for the worms, etc. in the ſands on the 
ſea-ſhore, which they frequent. 

() Ducks, geeſe, and divers others, have ſuch long broad 

bills, to quaſſer and hunt in water and mud; to which we may 
reckon the uncouth bill of the ſpoon-bill : but that which de- 
ſerves particular obſervation in the birds named in theſe tuo 
laſt notes is, the nerves going to the end of their bills, enabling 
them to diſcover their food out of ſight ; of which ſee book vii, 
Chap. 2. note (a), page 381. 
(c) The picus viridis, or green wood-fpite, and all the wood pee · 
| kers, have bills curiouſly made for digging wood, ſtrong, hard, and 
- ſharp. A neat ridge runs along the top of the green wood-pecker's 
bill, as if an artiſt had deſigned it for ſtrength and neatneſs. 

(4) The loxia, or croſs*bill; whoſe bill is thick and ſtrong, 
with the tips croſſing one another; with great readineſs breaks 
open fir-cones, apples, and other fruit, to come at their kernels, 
which are its food, as if the croſſing of the bill was deſigned 
for this ſervice. - 

(e) The ſea · pie hath a long, ſharp, narrow bill, compreſſed 
' fide-ways, and every way fo well adapted to the raiſing lim: 
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curious and artificial forms, all ſuited to the way of 
living, and peculiar occaſions of the ſeveral ſpecies 
of birds. Thus much for the mouth. 

Let us next take a ſhort view of the teeth (a). 
In which their peculiar hardneſs (6) is remarkable, 
their growth (c) alſo, their firm inſertion and ban- 


dage in the gums and jaws, and their various ſhape 


and ſtrength, ſuited to their various occaſions and 
uſe (4); the foremoſt weak and fartheſt from the 


pets from the rocks, which are its chief, if not only food, that 
nature, or rather the author of nature, feems to have framed it 
purely for that uſe. 

(a) * Thoſe animals which have teeth on both jaws have but 
one ſtomach : but moſt of thoſe which have no upper teeth. 
* or none at all, have three fomachs; as in beaſts, the paunch, 
* the read, and the feck; and in all granivorous birds, the crop, 
* the echinus, and the gizard. For as chewing is to an eaſy di- 

Le ſo is ſwallowing whole to that which is more n. 
* ous.* Dr. Grew's Cofmol. Sacr. c. 5. ſect. 24. 

(3) J. Peyer faith, the teeth are made of convolved ſkins 

hardened; and if we view the grinders of deer, horſes, ſheep, 


etc. we ſhall find great reaſon to be of his mind. His obferva- 


tions are, Mirum autem eos (i. e. dentes) cum primum e pelli- 
* culis imbricatim convolutis et muco viſcido eonſtarent, in tan» 
tam dirigeſcere ſoliditatem, quae oſſa cuncta ſoperet. Idem fit 
etiam in oſſiculis ceraſorum, etc.-—Separatione facta, per mem- 
* branas conditur magna locellis, quos formant laminae tenues, 
* ac duriuſculae ad dentis figuram antea divinitas  compolitae.” 
J. Peyer Merycol. I. 2. c. 8. 

(c) * Qul autem (i. e. dentes) renaſcuntur, minime credendi 
* ſunt a facultate aliqua plaſtica brutorum denuo formari, ſed la- 
tentes tantummodo in conſpectum producuntur augmento molis 
© ex effluente fucco.” Id. ibid. 

(4) From theſe, and other like conſiderations of the teeth, 
Galen infers, that they muſt needs be the work of ſome wiſe, 


provident being, not chance, nor a fortuitous concourſe of atoms. 
For the confirmation of which he puts the cafe, that ſuppoſe the 


order of the teeth ſhould have been inverted, the grinders 
ſet in the room of the inciſors, etc. (which might as well have 


I. 
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center, as being onlyypegparers to the reſt; the 0. 
thers being to grind and mince, are accordingly 
made ſtronger, and placed nearer the centre of mg. 
tion and ſtrength. Likewiſe their various form (a), 
in various animals, is conſiderable, being all cuti- 
oully adapted to the peculiar food (4), and all oc- 


caſions of the ſeveral ſpecies of animals (c). And 


been, had not the teeth been placed by 7 wiſh agent) in this 
caſe, what uſe would the teeth have been of? What confuſion 
by ſuch a flight error in their diſpoſal only? Upon which. be 
argues. At fi quis choream hominum 32 (the number of 


4 teeth) ordine diſpoſuit, eum ut totwingm induſtrium laudare- 


mus: cum vero dentium choream natüra tam belle exornarit, 
* nonne ipſam quoque landabimus?* And then he goes on with 
the argument. from the ſockets of the teeth, and their nice 


fitting in them, which being no leſs accurately done, than what 


is done by a carpentef,.or ſtone-cinges, InHitting a tenon into, 
mortice, doth as well infer the art aud gct gf the wiſe maker 
animal bodies, as the ot h 
ſo he goes on with other arguments W effect, Gale 


de Uſu Part. I. 11. b. f. 2-4 
(a) A curious account of this may be found iv an Extra of * 


a Letter concerning the teeth of divers animals. Printed at 
Paris, in M. Vougneon's complete body of chirurg. oper. c. 53. 

(5) As it hath been taken notice of, that various animals. de- 
light in various food; ſo it conſtantly falls out, that their teeth 
are accordingly fitted to their food ; the rapacious to catching, 
holding. and tearing their prey; the herbacious to gathering 2 and 


comminution of vegetables: and ſuch as have no teeth, as birds, 


their bill, raw, and gizard, are aſſiſted with ſtones, to ſupply 
the defect of tecth. But the moſt. conſiderable example of this 
kind is in ſome families of the inſeQ-tribes, as the papilio- 
kind, etc. who have teeth, and are voracious, and live on ten- 
der ne in their nympha, or caterpillar ſtate, when they 
can only creep; but in their mature papilio ſtate, they have uo 
teeth, but a proboſcis, or trunk, to ſuck up honey, etc. their 
parts for gathering food, as well as their food, being changed, 
as ſoon as they have wings, to enable them to fly to it. 

0 It is remarkable in the tœeth of filtes, that in ſome they 
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laſtly, the temporary defect of them (a), is no leſs 
obſervable in children, and ſuch young creatures, 
where there is no occaſion for. them; but they would 
be rather an annoyance to the tender nipples and 
breaſts. | 
From the teeth, the grand inſtruments of maſtica- 
tion, let us proceed to the other miniſterial parts. 
And here the parotid, ſublingual, and maxillary 
glands, together with thoſe of the cheeks and lips, 
are conſiderable; all lodged in the moſt convenient 
places about the mouth and throat, to afford that 
noble digeſtive ſalival liquor, to be mixed with the 
food in maſtication, and to moiſten and Jubricate 
the paſſage, to give an eaſy deſcent to the food. 
The commodious form alſo of the jaws deſerves our 
notice; together with the ſtrong articulation of the 
lowermoſt, and its motion. And laſtly, the- curious 
rm, the great ſtrength, the &bnvenient lodgemnt 
and ſituation of the ſeveral muſcles and tendons(b), 
all miniſtring to this ſo neceſſary an act of life, as 


are ſharp, as alſo jointed, ſo as to fall back, the better to catch 
and hold their prey, and to facilitate its paſſage into the ſto- 
mach: ſo in others they are broad and flat, made to break the 
ſhells of ſnails and ſhell - ſiſn devoured by them. Theſe teeth, 
or breakers, are placed, in ſome, in the mouth; in ſome, in the 
throat; and in lobſters, etc. in the ſtomach itſelf; in the bot- 
tom of whoſe ſtomachs are three of theſe grinders, with peculiar 
muſcles to move them. 

(a) What is there in the world can be called an act of provi- 
dence and deſign, if this temporary defect of teeth be not ſuch ? 
that children, for inſtance, ſhould have none whilſt they are not 
able to uſe them, but to hurt themſelves, or the mother; and that 
at the very age when they can take in more ſubſtantial food, and 
live without the breaſt, and begin to need teeth, for the ſake of 
ſpeech; that then, 1 ſay, their teeth ſhould begin to appear, and 
gradually grow, as they more and more ſtand in need of them. 

) It would be endleſs to particularize here, and therefore 


I ſhall refer to the anatomiſts; among the reſt, particularly to 


” 4 
- 2 
222 n 


234 Of Animals THRNOATS. Boox IV. 


maſtication is; they are ſuch contrivances, ſuch 


works, as plainly ſet forth the infinite workmans 


care and ſkill. 


Next to the mouth, the gullet preſenteth itſelf; in 


every creature well · ſized to the food it hath occaſion 
to ſwallow; in ſome but narrow, in others as large 
and extenſive (a); in all exceedingly remarkable for 
the curious mechaniſm of its — bf and the arti. 


ficial decuſſation and poſition of their fibres (5), 


Galen, for the ſake of his deſcant upon this ſubject. For having 
deſcribed the great accuracy of the contrivance and make of 
theſe parts, he ſaith, * Haud ſcio an hominum fit ſobriorum ad 
* fortunam opificem id revocare : alioqui quid tandem erat, quod 
* cum providentia atque arte efficitur? Omnino enim hoc ei con- 
* trarium eſſe debet, quod caſu ac fortuito fit.” Galen, de Uſy 
Part. I. 11. c. 5. ubi plura. 


(a) The bore of the gullet is not in all creatures alike an- | 


* ſwerable to the body or ſtomach. As in the fox, which both 
* feeds on bones,” and ſwallows whole, or with little chewing; 
and next in a dog, and other offivorous quadrupeds, 'tis very 
large, viz. to prevent a contuſion therein. Next in a horſe, 
which though he feeds on graſs, yet ſwallows much at once, 
and fo requires a more open paſſage. But in a ſneep, rabbit, 
or ox, which bite ſhort, and ſwallow leſs at once, tis ſmaller, 
And in a ſquirrel, ſtill leſſer, both becauſe he eats fine, and to 
* keep. him from diſgorging his meat upon bis deſcending leaps. 
And ſo in rats and mice, which often run along walls, with 
their heads downwards.“ Dr. Grew's Comp. An. of Stom. and 
Guts, chap. 85. 

(b) Of this ſee Dr. Willis's Pharm. Rat. Part. 1. ſect. 1. 
C- 2. Steno alſo, and Peyer. Mery. I. 2. 

The deſcription theſe give of the muſcular part of the gullet, 
the late ingenious and learned Dr. Drake faith, is very exact in 
ruminants, but not in men. * In men, this coat (the ſecond 
* of the gullet) conſiſts of two fleſhy lamellae, like two diſtin! 
- * muſcles. The outward being compoſed of ſtrait longitudinal 
* fibres. — The inner order of fibres is annular, without 20 
. * obſervable angles. The uſe of this coat, and theſe orders of 
. * fibres, is to promote deglutition ; of which the longitudinal 
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And now we are arrived to the grand receptacle 
of the food, the ſtomach ; for the moſt part as va- 
rious as the food to be conveyed therein. And here 
I might deſcribe the admirable mechanifm of its tu- 
nics, muſcles, glands, the nerves, arteries, and 
veins (a); all manifeſting the ſuper- eminent con- 
trivance and art of the infinite workman (5); they 
being all nicely adjuſted to their reſpective place, oc- 
caſion, and ſervice. I might alſo infiſt upon that 
moſt neceſſary office of digeſtion ; and here confi- 
der that wonderful faculty of the ſtomachs of all 
creatures, to diſſolve (c) all the ſeveral ſorts of food 
appropriated to their ſpecies; even ſometimes 
things of that conſiſtency as ſeem inſoluble (4); e- 


* —ſborten the oeſophagus, and ſo make its capacity larger, to ad- 
mit of the matter to be ſxallowed. The annular, on the contra» 
* ry, contract the capacity, and cloſing behind the deſcending 
* aliment, preſs it downwards.” Drake's Anat. vol. 2. I. 1. c. 9. 

(a) See Willis, ibid. Cowper's Anat. tab. 35. and many 
other authors. Tel. 

(3) © Promptuarium autem hoc, alimentum univerſum exci- 
piens, ceu divinum, non humanum fit opificium.” Galen de 
Uſu Part. I. 4. c. 1. | | 

(e) How great a comprehenſion of the nature of things did 
* it require, to make a menſtruum, that ſhould corrode all ſorts 
of flelh coming into the ſtomach, and yet not the ſtomach it- 
* ſelf, which is alſo fleſh!” Dr. Grew's Coſmol. Sacr. c. 4. 

{d) The food of the caſtor being oftentimes, if not always, 
dry things, and hard of digeſtion, ſach as the roots and bark 
of trees, it is a wonderful proviſion made in that creature's ſto- 
mach, by the digeſtive juice lodged in the curious little cells 
there. A deſcription of whoſe admirable ſtructure and order may 
be found in Blaſius from Wepfer : concerning which he faith, 
* In quibus mueus reconditus, non ſecus ac mel in favis.—Nimi- 
rum quia Caſtoris alimentum exſuccum, et coctu difficillimum 
© elt, ſapientiſſimus et ſumme admirandus in ſuis operibus rerum 
* conditor, D. O. M. ipfi pulcherrima iſta et affabre facta ſtructura 
benigniſſime proſpexit, ut nunquam deeſſet fermentum, quod 
* ad ſolvendum, et comminuendum alimentum durum et aſpe- 
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ſpecially by ſach ſeemingly ſimple and weak men. 


ſtruums as we find in their ſtomachs : but I ſhall 
only give theſe things a bare mention, and take 
more particular notice of the ſpecial proviſion made 


in the particular ſpecies of animals, for the digeſti. 


on of that ſpecial food appointed them. 

And in the firſt place it is obſervable, that, in e. 
very ſpecies of animals, the ſtrength and ſize of 
their ſtomach (a) is conformable to their food. Such 
whole food is more delicate, tender, and nutritive, 
have commonly this part thinner, weaker, and leſs 


| bulky ; whereas ſuch whoſe aliment is leſs nutritive, 


or whoſe bodies require larger ſupplies to anſwer 
their bulk, their labours, and waſte of ſtrength and 


ſpirits, in them it is large and ſtrong. 


Another very remarkable thing in this part, is, 


the number. of ventricles in divers creatures. In 


many but one; in ſome two or more (b), In ſuch 


rum par foret.” Vide Blaſ. Anat. Animal. c. 10. Confer 
etiam Act. Erud. Lipſ. Ann. 1684. p. 360. | 

Moſt of our modern anatomiſts and phyſiciaris attribute di- 
geſtion to a diſſolving menſtruum ; but Dr. Drake takes it to be 
rather from fermentative, diſſolving principles in the aliment 
itſelf, with the concurrence of the air and heat of the body; 
as in Dr. Papin's Digeſter. Vide Dr. Anat. vol. 1 c. 14. 

(a) * All carnivorous quadrupeds have the ſmalleſt ventricles, 
* fleſh going fartheſt. Thoſe that feed on fruits, and roots, have 
© them of a middle ſne. Yet the mole, becauſe it feeds unclezn, 
© hath a very great one. Sheep and oxen, which feed on grals, 
have the greateſt. Yet the horſe (and for the ſame reaſon the 
* coney and hare) though graminivorous, yet comparatively have 
© but little ones. For that a horſe is made for labour, and both 
* this, and the hare, for quick and continued motion; for which 
the moſt. eaſy reſpiration, and ſo the freeſt motion of the dia- 
* phragm, is very requiſite; which yet could not be, ſhould the 


* ſtomach lie big and cumberſome upon it; as in ſheep and oxen 


it doth.” Grew, ibid. chap. 6. 
(%) The dromedary hath four ſtomachs, one whereof is fe. 


it deſerves, and therefore concerning the whole buſineſs of ru- 
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as make a ſufficient comminution of the food in the 
mouth, one ſuffices. But where teeth are wanting, 
and the food dry and hard, as in granivorous birds, 
there the defect is abundantly ſupplied by one thin 
membranaceous ventricle, to receive and moiſten 
the food, and another thick, ſtrong, muſcular one, 
to grind and tear it (a). But in ſuch birds, and o- 
ther creatures, whoſe food is not grain, but fleſh, 
fruits, inſects, or partly one, partly the other, there 
their ſtomachs are accordingly conformable to their 
food (5), ſtronger or weaker, membranaceous or 
muſcular. L N 5 

But as remarkable a thing as any in this part of 
animals, is the curious contrivance and fabric of the 
ſeveral ventricles of ruminating creatures. The very 
act itſelf of rumination is an excellent proviſion for 
the complete maſtication of the food, at the reſting, 
leiſure times of the animal. But the apparatus for 
this ſervice, of divers ventricles for its various uſes 
and purpoſes, together with their curious mecha- 
niſm, deſerves great admiration (c). | 


culiarly endowed with about twenty cavities, like ſacks, in all 
probability for the holding of water. Concerning which, ſee 
book vi. chap. 4. note (a), p. 360. | 

(a) To aſſiſt in which office, they ſwallow ſmall angular 
ſtones, which are to be met with in the gizards of all granivorous 
birds; but in the gizard of the iynx, or wry-neck, which was full 
only of ants, I found not one ſtone. So in that of the green 
wood-pecker, full of ants and tree-maggots, there were but few 
ſtones. . 

(5) * In moſt carnivorous birds, the third ventricle is mem- 
* braneous; where the meat is concocted, as in a man: or ſome. 
* what tendinous, as in an owl; as if it were made indifferent- 
* ly for fleſh,” or other meat, as he could meet with either: or 
* molt thick and tendinous, called the gizard; wherein the meat, 
as on a mill, is ground to pieces.” Grew, ubi ſupra, c. 9. | 

(e) It would be much too long a taſk to inſiſt upon it here ag 
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Having thus far purſued the food to the place, 
where, by its reduction into chyle, it becomes a 


proper aliment for the body; I might next trace it 


through the ſeveral maeanders of the guts, the latte. 
als, and fo into the blood (a), and afterwards into 


' mination, I ſhall refer to J. Conr. Peyeri Merycoloy. ſeu de Ru- 


minantibus et Ruminatione commentar. where he largely treat- 
eth of the ſeveral ruminating animals, of the parts miniſtring to 
this act, and the great uſe and benefit thereof unto them. 

(a) There are too many particulars to be inſiſted on, obſerv. 
able in the paſſages of the chyle, from the guts to tne left ſub- 


clavian vein, where it enters into the blood; and therefore - 


ſhall only, for a ſample of this admirable oeconomy, take no- 
tice of ſome of the main and more general matters. And, 

1. After the food is become chyle, and gotten into the guts, 
it is an-excellent proviſion made, not only for its paſſage through 
the guts, but alſo for its protruſion into the lacteals, by the pe- 
riſtaltic motion, and valvulae conniventes of the guts. 2. It is 
an admirable proviſion, that the mouths of the lacteals, and in- 
deed the lactrals primi peneris themſelves, are ſmall and fine, 
not wider than the capillary arteries are, leſt by admitting par- 
ticles of the nouriſhment groſſer than the capillaries, dangerous 
obſtructions might be thereby produced. 3. After the reception 
of the aliment into the lacteals primi generis, it is a noble pro- 
viſion for the advancement of its motion, that in the meſente- 
ric glands, it meets with ſome of the 1ymphaec-duds, and te- 
ceives the impregnation of the lympha. And paſſing on from 


thence, it is no leſs. an advantage, 4. That the laQteals, and 


lymphae· duets meet in the receptaculum chyli, where the al- 
ment meeting with more of the lympha, is made of a due con- 
ſiſtence and temperament, for its farther advancement throu 

the thoracic duct, and ſo into the left ſubclavian vein and bloog. 
Laſfly. This thoracic duct itſelf is a part of great conſideratiph; 
For, as Mr. Cowper ſaith, * If we conſider in this duct its ſeveral 
« Hiviſions and inoſculations, its numerous valves looking from 
© below upwards, its advantageous ſituation between the great 
artery and vertebrae of the back, together with the dudts di- 
charging their refluent lymphe from the lungs, and other neigh- 
* bouring parts, we ſhall find all conduce to demonſtrate the ut: 
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the very habit of the body: 1 might alſo take notice 
of the ſeparation made in the inteſtines, of what is 
nutritive, which is received, and what is feculent, 
being ejected, and the impregnations there from 
the pancreas and the gall; and after it hath been 
ſtrained through thoſe curious colanders, the lacte- 
al veins, I might alſo obſerve its impregnations from 
the glands and lymphaeducts; and, to name no 
more, I might farther view the exquiſite ſtructure of 
the parts miniſtring to all theſe delicate offices of na- 
ture; particularly the artificial conformation of the 
inteſtines might deſerve a ſpecial enquiry, their tu- 
nics, glands, fibres traverſing one another (a) and 
riſtaltic motion in all creatures; and their cochle- 
ous paſſage (5) to retard the motion of the chyle, 
and to make amends for the ſhortneſs of the inte- 
ſtines, in ſuch creatures who have but one gut; to- 
gether with many other accommodations of nature 
in particular animals that might be mentioned. 
But it ſhall ſuffice to have given only a general hint 
of thoſe curious and admirable works of God. From. 
whence it is abundantly manifeſt, how little weight 


* moſt art of nature uſed in furthering the ſteep and perpendicu- 
lar aſcent of the chyle,” Anat. Introduct. 

(a) Theſe, although noble contrivances and works of God, 
are too many to be inſiſted on, and therefore I ſhall refer to the 
anatomiſts, particularly, Dr. Willis Pharmaceut. Dr. Cole in 
Phil. Tranſ. N® x25. and Mr. Cowper's elegant cut in Anat. 
tab. 34, 35- and Append. fig. 39, 40. 

(b) In the thornback, and ſome other fiſhes, it is a very cu- 
nous proviſion that is made to ſupply the paucity and brevity of 
the guts; by the perforation of their ſingle gut, going out 
ſtrait along, but round like a pair of winding-ſtairs, ſo that 
their gut, which ſeems to be but a few inches long, bath really 
a bore of many inches. But of theſe, and many other noble curi- 
oſities and diſcoveries in anatomy, the reader will, I hope, have 
a better and larger account from the curious and ingenious Dr, 
Dowglaſs, who is labouring in thoſe matters. 
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there is in the former atheiſtical objection. Which 
will receive a further confutation from the 
VI. And laſt thing relating to food, that I ſhall 
ſpeak of, namely, * the great ſagacity of all animals, 
© in finding out and providing their food.“ In man, 
perhaps, we may not find any thing very admir- 
able, or remarkable in this kind, by means of his 
reaſon and underſtanding, and his ſupremacy over 
the inferior creatures; which anſwereth all his oc- 
caſions relating to this buſineſs: but then even here 
the Creator hath ſhewed his ſkill, in not over-doing 
the matter; in not providing man with an unne- 
ceſſary apparatus, to effect over and over again what 
is feaſible, by the reach of his underſtanding, and 
the power of his authority. 


But for the inferior creatures, who want reaſon, 


the power of that natural inſtinct, that ſagacity (a) 
which the Creator hath imprinted upon them, doth 
amply compenſate that defect. And here we (hall 
find a glorious ſcene of the divine wifdom, powet, 


ovidence, and care, if we view the various in- 


ſtincts of beaſts, great, and ſmall, of birds, inſets, 
and reptiles (h). For among every ſpecies of them, 
we may find notable acts of ſagacity, or inſtinct, 


(a) Quibus beſtiis erat is cibus, ut alius generis beſtiis veſce- 
* rentur, aut vires natura dedit, aut celeritatem : data eſt quibuſ- 
dam etiam machinatio quaedam, atque ſolertia,” etc. Cie. de 
Nat. Deor. I. 2. c. 48. 

() Among reptiles that have a ſtrange faculty to ſhift for 
food, etc. may be reckoned eels, which, although belonging to 
the waters, can creep on the land from pond to pond, ett. 
Mr. Moſely of Moſely ſaw them creep over the meadows, like 
ſo many ſnakes from ditch to ditch; which he thought, was 
not only for bettering their habitation, but alſo to catch ſnails 
in the graſs. Plot's Hiſtory of Staffordſhire, c. 7. ſet. 32. 

And as early as the year 1125. the froſt was ſo very intenſe, 
that the eels were forced to leave the waters, and were frozen to 


death in the meadows, Vide Hakewill's Apol, I. 2. c. 7. ſect. 2. 
2 


— , 
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proportional to their occaſions for food. Even a- 
mong thoſe whoſe food is near at hand, and eaſily 
come at; as graſs and herbs; and conſequently 
have no great need of art to diſcover it; yet, that 
faculty of their accurate ſmell and taſte, fo ready at 
every turn, to diſtinguiſh between, what is ſalutary, 
and what pernicious (z), doth juſtly delerve praiſe, 
But for ſuch animals, whoſe food is not ſo eaſily 
come at, a variety of wonderful inftin& may be met 
with, ſufficient to.entertain the moſt curious ob. 
ſerver. With what entertaining power and artifice 
do ſome creatures hunt (a), and purſue their game 
and prey !And others watch and way-lay theirs (6) ! 


(z) * Enumerare poſſum, ad paſtum capeſſcndum conficien- 
« dumque, quae fic in figuris animantiura et quam ſolers, ſub- 
* tiliſque deſcriptio partium, quamque admirabilis fabrica mem- 
* brorum. Omnia enim quae intus incluſa ſont, ita nata, atque ita 
* Jocata ſunt, ut nihil eorum ſupervacancum fir, nii.il ad vitam re- 
' tinendam non neceſſatium. Dedit autem eadem natura belluis et 
* ſenſum, et appetitum, ut altero conatum haberent ad naturales 
* paſtus capeflendos; altero ſcernercnt peſtffera a ſalutgribus.” 
Cic. de Nat. Dcor. 1. 2 c. 37. See book iv. c. 4. 

(a) It would be endleſs to give inſtances of my own and o- 
thers obſervations, of the prodigious ſagacity of divers animals in 
hunting. particularly hounds, ſetting-dogs, etc. one there fore 
ſhall ſuffice, of Mr. Boyle's, viz. * A perſon of quality to make 
' a trial, whether a young blood haund was well inſtruQted,—-- 
* cauſed one of his ſervants-— to walk to a town four miles off, 
and then to a market-town three miles from thence.— The 
dog, without ſceing the man he was to purſue, followed him by 
the ſcent io the above-mentioned places, notwithſtanding the 
* multitude of market-people that went along in the ſame way, 
and of travellers that had occaſion to croſs it. And when the 
blood. hound came to the chief market town, he paſſed through 
the (treets, without taking notice of any of the people there, 
and left not till he had gone to the houſe, where the man he 
' ſought reſted himſelf, and found him in an upper room, to the 
* wonder of thoſe that followed him.” Boyl. deter. Nat. of Effl e. 4. 

(5) There are many ſtories told of the craft of the fox, to 

l L 


242 Of Animals Sacacrrr Book IV. 


With what prodigious ſagacity do others grope for 
it under ground, out of ſight, in mooriſh places, in 
mud and dirt (a); and others dig and delve for it, 
both above (5), and under the ſurface of the drier 
lands (c)! And how curious and well-deſigned a 
proviſion is it of particular large nerves in ſuch Crea- 
tures, adapted to that eſpecial ſervice ! 


compaſs his prey; of which Ol. Magnus hath many ſuch, as 
feigning the barking of a dog, to catch prey near the houſes; 
feigning himſelf dead, to catch ſuch. animals as come to feed 
upon him; laying bis tail on a waſp-neſt, and then rubbing it 
hard againſt a tree, and then eating the waſps ſo killed: ridding 
himſelf of fleas, by gradually going into the water, with a lock 
of wooll in his mouth, and ſo driving the fleas up into it, and 
then leaving it in the water: by catching crab-fiſh with his tail, 
which he faith he himſelf was an eye-witneſs of: Vidi et ego 
in Scopulis Norvegiae vulpem, inter rupes immiſſa cauda in a- 

* quas, plures educere cancros, ac demum devorare. Ol. Mag. 
Hiſt. 1. 18. c. 39, 40. 

But Pliny's fabulous ſtory of the hyaena out does theſe rely 
tions of the fox. Sermonem humanum inter paſtorum ſtabula 
* aſſimulare, nomenque alicujus addiſcere, quem evocatum foras 
* Jaceret. Item vomitionem hominis imitari ad ſollicitandos canes 

* quos invadat.” Plin. Nat. Hiſt. I. 8. c. 30. 

(a) This do dncks, woodcocks, and many other fowls, which 
ſeck their food in dirty, mooriſh places. For which ſervice they 
have very remarkable nerves reaching to the end of their bills, 
Of which ſee book vii. chap. 2. note (a), p. 380. 

(3) Swine, and other animals that dig, have their noſes made 
more tendinous, callous, and ſtrong for this ſervice, than others 

that do not dig. They are alſo edged with a proper, tough bor- 
der, for penetrating and lifting up the earth; and their noſtrils 
are 'placed well, and their ſmell is very accurate, to diſcover 
whatſoever they purſue by digging. 
| (c) The mole, as its habitation is different from that of 0- 
ther animals, ſo hath its organs in every reſpect curiouſly adapt. 
ed to that way of life; particularly its noſe made ſharp, and 
ſlender, but withal tendinous and ſtrong, etc. But what is very 
remarkable, it hath ſuch nerves reaching to the end of its noſe 
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What an admirable faculty is that of many ani- 
mals, to diſcover their prey at vaſt diſtances ; ſome | 
by their ſmell ſome miles off (a); and ſome by their 
ſharp and piercing ſight, aloft in the air, or at o- 
ther great diſtances (b)! An inſtance of the latter 
of which God himſelf giveth, (Job xxxix. 27, 28, 
29.) in the inſtinct of the eagle: Doth the eagle 
mount up at thy command, and make her neſt on 
high? She dwelleth and avideth on the rock, up- 
© on the crag of the rock, and the ſtrong place (c). 
From thence ſhe ſecketh her prey, and her eyes, 


and lips, as ducks, etc, have, mentioned above in note (a). 
Which pair of nerves I obſerved to be much larger in this ani- 
mal than any other nerves proceeding out of its brain. | 

(a) Predacious creatures, as wolfs, foxes, etc. will diſcover 
prey at great diſtances; ſo will dogs and ravens diſcover carrion 
a great way off by their ſmell. And if, as the ſuperſtitious ima- 
gine, the latter flying over and haunting houſes be a ſign of 
death, it is no doubt from ſome cadaverous ſinell thoſe ravens 
diſcover in the. air by their accurate ſmell, which is emitted 
from thoſe diſcaſed bodies, which have in them the principles of 


a ſpeedy death, | | 


(b) Thus hawks and kites on land, and gulls, and other 
birds, that prey upon the waters, can, at a great height in the 
air, ſee mice, little birds and inſets on the earth, and ſmall 
shes, ſhrimps, ctc. in the waters, which they will dart down 


upon, and take. 


(e) Mr. Ray gives a good account of the nidification of the 
chryſactos, cauda annulo albo cinta. * Hujus nidus ann. 1668. 
in ſylvoſis prope Derwentiam, etc. inventus eſt e bacillis ſen 
* virgis ligneis grandioribus compolitus, quorum altera extremi- 
tas rupis cujuſdam eminentiae, altera duabus betulis inniteba- 
tur, erat nidus quadratus,duas ulnas latus.— In co pullus uni- 
* cus, adjacentibus cadaveribus unius agni, unius leporis, et trium 
* grygallorum pullorum.” Synopſ. Method. Avium, p. 6: And 
not only lambs, hares, and grygalli, but Sir Robert Sibbald tells 
us, they will ſeize kids and fawns; yea, and children roo: of 
which he hath this ſtory of an eagle in one of the Orcades 
lands: * Qua infantulum unius anni pannis inyolutum arripuit 
IL. 2 


> ee VS CORES ee AY 


=_— 3 IE — 


- 


244 Of Animals Sacacrrr Book IV. 


© behold afar off.” What a commodious proviſion 
hath the contriver of nature made for animals, that 
are neceſſitated to climb for their food; not only 
in the ſtructure of their legs and feet, and in the 
ſtrength of their tendons and muſcles, acting in that 
pa:*:cular office (a); but alſo in the peculiar ſtru. 
cture of the principal parts, acting in the acqueſt 
of their food (60 What a proviſion alſo is that in 
nocturnal birds and beaſts, in the peculiar ſtructure 
of their eye (c), (and we may perhaps add the ac- 
curacy of their ſmell too) whereby they are enabled 
to diſcover their food in the dark! But among all 
the inſtances we have of natural inſtinct, thoſe in- 


* (quem mater teſſellas uſtibiles pro igne allatura momento tem- 
poris depoſuerat in loco Houton- head dicto) eumque deportaſſe 


per 4 milliaria paſſuum ad Hoiam; qua re ex matris ejulatibus 
* cognita, quatuor viri illue in navicula profecti ſunt, et ſcien- 


* tes ubi nidus eſſet, in fantulum illaeſum et intactum deprehen- 
* derunt,” Prod. Nat. Biſt. Scot. I. 3. part. 2. p. 14. 

(a) Sce in book vii. chap. x. note (0), p. 37s. the charaQte- 
Tiſtics of the woodpecker-kind. Fo EG 

(b) *"The contrivance of the legs, feet, and nails [of the 
opoſſum] ſeems very advantageous to this animal in climbing 
trees, which it d- th very nimbly, for prey ing upon birds. 
But that which is molt ſingular in this animal, is the ſtruQure 
of its tail, to enable it to hang on boughs. The. ſpines, or 
* hooks—in the middle of the under ſide of the vertebrae of the 
* tail, are a wonderful piece of nature's mechaniſm. The firſt 
* three vertebrae had none of theſe ſpines, but in all the reſt 


they were to be ob{erved.-—They were placed juſt at the articu- 
lation of each joint, and in the middle from the ſides. — For the 


performing this office | of hanging by the tail] nothing, I think, 
* could be more advantageouſly contrived. For when the tail is 
* twirled, or wound about a ſtick, this hook of the ſpinae eaſily 
* ſuſtains the weight, and there is but little labour of the mul- 
* eles required, only enough for bowing os crooking the tail,” 


This, and more to the ſame purpoſe, ſee in Dr, Tyſon's Ana- 


tomy of the Opoſſum, in Phil. Tranſ. Ne 239. 


(c) See before, chap. 2. notes (a, ö), p. 136, and (a) 137. 
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ſtincts, and eſpecial proviſions, made to ſupply the 


neceſſities of helpleſs animals, do, in a particular 
manner, demonſtrate the great Creator's care. Of 
which I ſhall give two inſtances, 

1. The proviſion made for young creatures. 
That E7Toeyn, that natural affection, ſo connatural . 
to all, or moſt creatures towards their young (a), 
what an admirable noble principle is it, implanted 
in them by the wiſe Creator ! By means of which, 
with what alacrity do they tranſact their parental 
miniſtry ! With what care do they nurſe up their 
young ; think no pains too great to be taken for 


(a) * Quid dicam quantus amor beſtiarum fit in educandis cuſ- 
todiendiſque iis, quae procreaverint, uſyuc ad cum finem, dum 
© poſſint ſeipſa defendere!“ And having inſtaneed in ſome ani- 
mals, where this care is not neceſſary, and accordingly is not em- 
ployed, he goes on, Jam gallinae, aveſyue reliquae, et quietum 
* requirunt ad pariendum locum, et cubilia ſibi, nidoſque con- 
ſtruunt, eoſque quam poſſunt molliſſime ſubſternunt, ut quam 
' facillime ova ſerventur. Ex quibus pullos cum excluſerint, ita 
* tuentur, ut et pennis foveant, ne frigore laedantur, et fi eſt ca» 
lor, a ſole ſe opponant.* Cic. de Nat. Deor. I. 2. c. $1, f. 

To this natural care of parent animals to their young, we 
may add the returns made by the young of ſome towards the 
old ones. Pliny faith of rats. Genitores ſuos feſſos ſenecta, alunt 
© inſigni pietate.” Nat. Hiſt. 1.8. e. 59, So cranes, he faith, 
Genitricum ſenectam invicem educant.* Lib. 18. c. 23. 

This St. Ambroſe takes notice of in his Hexameron, and Ol, 
Magnus, after him, * Depoſiti patris artus, per longaevum ſe- 
* netutis plumis nudatos circumſtans ſoboles pennis propriis fo- 
* yet, --collatitio cibo paſcit, quando etiam ipſa naturae reparat 
* diſpendia, ut hine inde ſenem ſublevantes, fulero alarum ſuarum 
* ad volandum exerceant, et in priſtinos uſus deſueta membra 
* reducant,” For which reaſon this bird is denominated Pia. 
Vide Ol. Mag. Hitt, I. 19. c. 14. 

Hereto may be added alſo the conjugal Zropyn of the little 
green Ethiopian parrot, which Mr. Ray deſcribes from Cluſius. 
* Foemellae ſeneſcentes, quod valde notabile, vix edere volebant, 
niſi cibum jam a mare carptum, et aliquandiu in prolobo re- 
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haſtily fly from the face of man, dogs, etc. will, for the ſake 
of their young, expoſe themſelves. Thus among fowls, hens 
. will aſſault, inſtead of fly from ſuch as meddle with their brood. 

- So partridges, before their young can fly, will drop frequently 
down, firit at lefler, and then at greater diſtances, to dodge and 
draw off dogs from purſuiug their young. | 

(3) The opoſſum hath a curious bag on purpoſe for the ſe- 

_ curing and carrying about her young. There are belonging to 
this bag two bones, not to be met with in any other ſkeleton, 
and four pair of muſcles; and ſome ſay the teats lie thertin 8 
alſo. Dr. Tyſon. Anat. of the Opoſſ. in Phil. Tranſ. Ne 23). 
where he alſo, from Oppian, mentions the dog-fiſh, that ups 
any ſtorm or danger, receives the young ones into her belly. 
which come out again when the fright is over. So alſo the ſqua- 
tina and-glaucus, the ſame author ſaith, have the ſame care for 

their young, but receive them into diff-rent receptacles. 


them, no dangers(a) too great to be ventured upon to 
for their guard and ſecurity! How carefully will they in 
lead them about in places of ſafety, carry them into ſt 
places of retreat and ſecurity; yea, ſome of them th 
admit them into their own bowels (6)! How will ra 
they careſs them with their affectionate notes, lull, hy, 
and quiet them with their tender parental voice; W 
put food into their mouths, ſuckle them, cheriſh W 
and keep them warm, teach them to pick, and eat, 8 
and gather food for themſelves; and, in a word, t 
E the whole part of ſo many nurſes, deputed 1 
y the ſovereign Lord and preſerver of the world, . 
to help ſuch young and ſhiſtleſs creatures, till they P 
are come to that maturity, as to be able to ſhift for b 
themſelves! | 
And as for other animals (particularly inſects, 
whoſe fire is partly the fun, and whoſe numerous ſ 
offspring would be too great for their parent-anj- | 
mals care and proviſion) thele are ſo generated, as ; 
* tentum, et quaſi coctum roſtro ſuo exciperent, ut columbarum 
pulli a matre ali ſolent.” Synopſ. Meth. Av. p. 32. ; 
(2) The moſt timid animals, that at other times abſcond, or | 
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to need none of their care, by reaſon they arrive 
immediately to their Hui, their perfect, adult 
ſtate, and are able to ſhift for themſelves. But yet, 
thus fur their parental inſtinct (equivalent to the moſt 
rational care and foreſight) doth extend, that the old 
ones do not wildly drop their eggs and ſperm any 
where, at all adventures, but ſo cautiouſly repoſit it 
in ſuch commodious places (ſome in the waters, ſome 
on fleſh, ſome on plants) proper and agreeable to 
their ſpecies (a); and ſome ſhut up agreeable food 
in their neſts, partly for incubation, partly for 
food (b), that their young, in their aurelia or nym- 
pha ſtate, may find ſufficient and agreeable food to 
bring them up, till they arrive to their maturity. 

Thus far the parental inſtinct and care. 

Next we may obſerve no leſs in the young them- 
ſelves, eſpecially in thoſe of the irrational animals. 
Foraſmuch as the parent-animal is-not able to bear 
them about, to clothe them, and to dandle them, 
as man doth; how admirably hath the Creator con- 
trived their ſtate, that thoſe poor young creatures 
can ſoon walk about, and with the little helps of 
their dam, ſhift for, and help themſelves ! how na- 


turally do they hunt for their teat, 3 pick (c), 


and take in their proper food ! 


(aa) See book viii. chap. 6. 

(b) See chap. 13. note (a), p. 26s. 

(e) There is manifeſtly a ſuperintending providence in this 
caſe, that ſome animals are able to ſuck as ſoon as ever they 
are born, and that they will naturally hunt for the teat before 
they are quite got out of the ſecundines, and parted from the 
navel-ſtring, as I have ſeen. But for chickens, and other young 
birds, they not being able immediately to pick till they are ſtrong- 
er, have a notable proviſion made for ſuch a time, by a part of 
the yolk of the egg being incloſed in their belly, a little before 
their excluſion or hatching, which ſerves for their nouriſhment, 


till they are grown ſtrong enough to pick up meat. Vide book 


vii. chap. 4. note (4), P. 353. 


248 Of Animals CAR Ek Boox IV. 


But for the young of man, their parents reaſon, 

joined with natural affection, being ſufficient to help a 
to nurſe, to feed, and to clothe them; therefore they | 
- are born helpleſs, and are more abſolutely, than other 
_ creatures, caſt upon their parents care (a). A ma- 
nifeſt act and deſignation of the divine providence! 
2. The other inſtance I promiſed, is the proviſi. 

on made for the preſervation of fuch animals as are 
ſometimes deſtirute of food, or in danger of being 
fo. The winter is a very inconvenient, improper 
ſeaſon, to afford either food or exerciſe to inſects, 
and many other animals. When the flowery fields 
are diveſted of their gaiety; when the fertije trees 
and plants are ſtripped of their fruits, and the air, 
| inftead of being warmed with the cheriſhing beams 
| of the ſun, is chilled with rigid froſt ; hat would 
become of ſuch animals as are impatient of cold? 

| what food could be found by ſuch as are ſubſiſted 
by the ſammer-fruits? But to obviate all this evil, 
to ſtave off the deſtruction and extirpation of divers 
ſpecies of animals, the infinitely wiſe preſerver of 
the world hath as wiſcly ordered the matter; that, 
in the firſt place, ſuch as are impatient of cold, 
ſhould have ſuch a ſpecial ſtructure of their body, 
particularly of their hearts, and circulation of their 
blood(b), as during that ſeaſon, not to ſuffer any 
waſte of their body, and conſequently not to need 
any recruits; but that they ſhould be able to live in | 


(a) Qui {infantes] de op? noſtra ac de divina miſericordia plus 
* merentur, qui in primo (tatim nativitatis ſuae ortu plorantes ac 
* flentes, nil aliad faciunt quam deprecantur.* Cypr. Ep. ad Fid. 

(b) 1 might mention here ſome of the ſpecies of birds, the 
whole tribe almoſt of inſects, and ſome among other tribes, that 
are able to ſubſiſt for many months without food, and ſome 
without reſpiration too, or very little: but it may ſuffice to in- 
Nance only in the land-tortoiſe; of the ſtruẽture of whoſe heart 
and lungs, fee book vi. chap. 53. note (6), p. 361. 
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a kind of fleepy, middle ſtate, in their places of 
ſafe retreat, until the warm ſun revives both them 
and their food together. 

The next proviſion is for ſuch as can bear the 
cold, but would want food then; and that is in 
ſome by a long patience of hunger (a), in others by 


their notable inſtinct in laying up food before- 


hand againſt the approaching winter (5). Of this 


(a) Inediam diutiſſime tolerat lupus, ut et alia omnia car- 
* nivora, licet voraciſſima; magna utique naturae providentia; 
* quoniam eſca non ſemper in promptu eſt,” Ray's Syn. Quadr. 
p. 174. 

To the long abſtinence mentioned of brute animals, I hope 
the reader will excuſe me, if I add one or two inſtances of ex- 
traordinary abſlinence among mankind. One Martha Taylor, 
born in Derbyſhire, by. a blow on the back fell into ſuch a pro- 
ſtration of appetite, that ſhe took little ſuſtenance, but ſome 
drops with a feather, from Chriſtmas 1665, for thirteen months, 
and ſlept but little too all the time. See Dr. Thompſon's ac- 
count thereof, in Ephem. Germ. T. 3. obſ 173. 

To this we may add the caſe of S. Chilton, of Tinſbury, 
near Bath, who, in the years 1693, 1696, and 97, ſlept divers 
weeks together. And although he would ſometimes, in a very 
odd manner, take ſuſtenance, yet wonld lie a long time without 
any, or with very little, and all without any confiilerable decay. 
See Phil. Tranſ. No 304. a 

(b) They are admirable inſtincts which the ſieur de Beauplau 
relates of his own knowledge, of the little animals called bo- 
haques in Ukraine, © They make burroughs like rabbets, and in 
October ſhut themſelves up, and do not come out again till 
April. They ſpend all the winter under ground, eating what 


they laid up in ſummer. —— Thoſe that are lazy among them, 


they lay on their backs, then lay a great handful of dry her- 
* bage upon their bodies, etc. then others drag thoſe drones to 
* the mouths of their burroughs, ,and fo thoſe creatures ſerve in- 
* ſtead of barrows, ete. I have often ſeen them practiſe this, 
* and have had the eurioſity to obſerve them whole days toge- 
* ther.—— Their holes are parted like chambers; ſome ſerve for 
* ſtore-houſes, others for burying-places, etc, Their govern- 
W 
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many entertaining examples may be given; parti. 
cularly we may, at the proper ſeaſon, obſerve not 
only the little treaſures and holes well - ſtocked with 
timely proviſions, but large fields (a) here and there 
throughout beſpread with conſiderable numbers of 
the fruits of the neighbouring trees, laid carefully 
up in the earth, and covered ſafe, by the provident 
little animals inhabiting thereabouts. And not with. 
out pleaſure, have I ſeen and admired the ſagacity 


of other animals, hunting out thoſe ſubterraneous 


fruits, and pillaging the treaſures of thoſe little pro. 
vident creatures. | | | 

And now, from this bare tranſient view of this 
branch of the great Creator's providence and govern- 
ment, relating to the food of his creatures, we can 
conclude no leſs, than that ſince this grand affair 
hath ſuch manifeſt ſtrokes of admirable and wiſe ma- 
nagement, that ſince this is demonſtrated through- 
out all ages and places, that therefore it is God's 


ment is nothing inferior to that of bees, etc. They never 
go abroad without poſting a centinel upon ſome high ground, 


to give notice to the others whilſt they are feeding. As ſoon as 


the centinel ſees any body, it ſtands upon its hind-Jegs and 
* whiſtles.” Beauplau's Deſcription of Ukraine, in vol. I. of 
the collection of voyages, etc. gl 

A like inſtance of the northern galli ſylveſtres, ſee in chap, 
33. note (a), p. 367. 

As for the ſcriptural inſtance of the ant, ſee hereafter book 


vii. chap. 5. note (a), p. 407. 


(a) I have in autumn, not without pleaſure obſerved, not only 
the great fagacity and diligence of ſwine, in hunting out the ſtores 
of the field mice; but the wonderful precaution alſo of thoſe 
little animals, in hiding their food before-hand againſt winter. 


In the time of acorns falling, I have, by means of the hogs, diſ- 


covered, that the mice had, all over the neighbouring fields, trea- 
ſured up ſingle acorns in little holes they had ſcratched, and in 
which they had carefully covered up the acorn. Theſe the bogs 


would, day after day, hunt out by their ſmell, 
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handy-work, For, how is it poſſible that fo vaſt a 
world of animals ſhould be ſupported, ſuch a great 
variety equally and well ſupplied with proper food, 
in every place fit for habitation, without an clpe- 
cial ſuperintendency and management, equal to, at 


leaſt, that of the moſt prudent ſteward and houſhold- 


er! How ſhould the creatures be able to find out 
their food when laid up in ſecret places? And how 
ſhould they be able to gather even a great deal of 
the common food, and at laſt to macerate and di- 
geſt it, without peculiar organs adapted to the ſer- 
vice? And what leſs than an infinitely wiſe God 


could form ſuch a ſet of curious organs, as we find 


every ſpecies endowed with for this very uſe? Or- 
gans ſo artificially made, ſo exquiſitely fitted up, 
that the more ſtrictly we ſurvey them, the more ac- 
curately we view them, even the meaneſt of them 
with our beſt glaſſes, the leſs fault we find in them, 
and the more we admire them: whereas the beſt 
poliſned, and moſt exquiſite works, made by hu- 
man art, appear through our glaſſes, as rude and 
dungling, deformed and monſtrous; and yet we 
admire them, and call them works of art and rea- 
fon. And laſtly, what leſs than rational and wiſe, 


could endow irrational animals with various in- 


ſtints, equivalent, in their ſpecial way, to reaſon it- 
ſelf? Inſomuch that ſome from thence have abſolute- 
ly concluded, that thoſe creatures had ſome glim- 
merings of reaſon, But it is manifeſtly inſtinct, not 
reaſon they act by, becauſe we find no v: arying, but 
that every ſpecies doth naturally purſue at all times 
the ſame methods and way, without any tutorage 
or learning: whereas reaſon, without inſtruction, 
would often vary, and do that by many methods, 
which inſtinCt doth by one alone. But of this more 
hereafter. | 


L 6 


1 
r. XI, 
Of the CLoTHinG of Animals, 


H* VING, in the foregoing chapter, ſomewhay 
| largely taken a view of the infinite Creator's 
wiſdom and goodneſs towards his creatures, in or- 
dering their food, I ſhall be more brief in this chap. 
ter, in my view of their clothing (a); another 
neceſſary appendage of life, and in which we have 
plain tokens of the Creator's art, manifeſted in thele 
two particulars; the ſuitableneſs of animals cloth- 
ing to their place and occaſions; and the garniture 
and beauty thereof. 

I. The clothing of animals is ſuited to their 
place of abode, and occaſions there; a manifeſt act 
of deſign and (kill, For, if there was a poſlibility, 
that animals could have been accoutred any other 
way, than by God that made them, it mult needs 
have come to paſs, that their clothing would have 
been at all adventures, or all made the ſame mode 
and way, or ſome of it, at leaſt, inconvenient and 
unſuitable. But, on the contrary, we find all is cu- 
rious and complete, nothing too much, nothing 
too little, nothing bungling, nothing but what will 
bear the ſcrutiny of the moſt exquiſite artiſt; yea, 
and fo far out-do his beſt ſkill, that his moſt exqui- 
ſite imitations, even of the meaneſt hair, feather, 
ſcale, or ſhell, will be found only as ſo many ugly, 
ill- made blunders and batches, when ſtrictly brought 
to the teſt of good glaſſes. But we ſhall find an ex- 
ample remarkable enough in the preſent caſe, if we 


only compare the beſt of clothing which man makes 


for himſelf, with that given by the Creator for the 
covering of the irrational creatures, of which it may 


© (a) Concerning the clothing of animals, Ariſtotle obſerves, 
That ſuch animals have hair as go on feet, and are viviparovs; 
and that ſuch are covered with a ſhell, as go on feet, and are 
* oviparous,” Hiſt. Anim, I. 3. c. 10. 
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be ſaid, as our Saviour doth of the flowers of the 
field, Mat. vi. 29. That even Solomon in all his 
glory, was not arrayed like one of theſe.” . : 


0 But let us come to particulars, and conſider the 
4 ſuitableneſs of the different method the Creator hath 
4 taken in the clothing of man, and of the irrational 
P animals. This Pliny (a) pathetically laments, and 
r ſays, It is hard to judge, whether nature hath been 
1 « 2 kinder parent, or more cruel ſtepmother to man. 
0 For, ſays he, of all creatures, he alone is covered 
4 « with others riches; whereas nature hath given va- 
8 © rious clothing to other animals, ſhells, hides, 


© prickles, ſhag, briſtles, hair, down, quills, ſcales, 


d © fleeces; and trees ſhe hath fenced with a bark or 
t two againſt the injuries of cold and heat. Only 
poor naked man, ſays he, is in the day of his birth 
*caſt into the wide world, to immediate crying and 
ſqualling; and none of all creatures beſides fo ſoon 


to tears in the very beginning of their life,” 


(a) Cujus [hominis] cauſa videtur cunRa alia genuiſſe natu- 
ra, magna et ſaeva mercede contra tanta ſua munera: ut non 
" (it ſatis aeſtimare, parens melior homini, an triſtior noverca 
* fuerit. Ante omr#a unum animantium eunctorum alienis velat 
* opibus: cacteris varia tegumenta tribuit, teſtas, cortices, coria, 
* ſpinas, villos, ſetas, pilos, plumam, pennas, ſquamas, vellera. 
* Truncos etiam arboreſque cortice, interdum gemino, a frigori- 
bus, et calore tutata eſt. Hominem tantum nudum, et in nu- 
da homo, natali die abjicit ad vagitus ſtatim et ploratum, nul- 
* lumque tot animalium aliud ad lacrymas, et has protinus vitae 
principio.“ Plin. Nat Hiſt. I. 7. Proem. 

'* Let Seneca anſwer this complaint of Pliny, although perhaps 
what he ſaith might be more properly noted in another place: 
* Quiſquis es iniquus acſtimator ſortis humanae, cogita quanta no- 
bis tribuerit parens noſter, quanto valentiora animalia ſub jugum 
miſerimus, quanto velociora aſſequamur, quam nihil fit mortale 
non ſub ĩctu noſtro poſitum. Tot virtutes accepimns, tot artes, 
* animum denique cui nihil non eodem quo intendit momento 
* pervium eſt, ſideribus velociorem, etc. Sen. de Ben, I. 2. e. 29. 
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But here we have a manifeſt demonſtration of the 
care and wiſdom of God towards his creatures; that 
ſuch ſhould come into the world with their bodieg 
ready furniſhed and accommodated, who had nei. - 
ther reaſon nor forecaſt ro contrive, nor parts adapt- 
ed to the artifices and workmanſhip of clothing; 
but for man, he being endowed with the tranſcend. 
ing faculty of reaſon, and thereby made able to 
help himſelf, by having thoughts'to contrive, and 
withal hands to effect, and ſufficient materials () 


(a) * Mirantur plurimi quomodo tute, et ſane vivant homi- 
nes in horrendis frigoribus plagae ſeptentriopalis; hancque le- 
vem quaeſtionem ultra 30 annos audieram in Italia, praeſertim 
* ab Zthiopibus, et Indis, quibus oneroſus videtur veſtitus ſab 
ona torrida.—— Quibus reſpondetur, —gaudet Indus multiplici 
* plamarum genere, magis forſan pro tegamento, quam necefſi. - 
tate: rurſus Scytha villoſo veſtitu.— Ita ſub polo arQico ad- 
* verfus aſperrimas hyemes - opportuna remedia faciliter admi- 
* niſtrat natura, ] ligna videlicet in maxima copia, et leviſſino 
pretio, et demum pelles diverſorum animalium, tam ſylveſtrium 
* quam domeſticorum.” Then he gives a catalogue of them, and 
ſaith, * Quorum omnium experti pellifices ita ingenioſe nove. 
* runt mixturas componere, ut pulcherrimum decorem oſtendat 
* varictas, et callidiſſimum fomentum adjuncta mollities.*” Ol. 
Mag. Hiſt, 1. 6. c. 20. h 3 

To this guard againſt the cold, namely, of fire and clothing, 
J hope the reader will excuſe me, if I take this opportunity of 
adding ſome other defenſatives, nature, or rather the great au- 
thor of nature, bath afforded theſe northern regions: ſuch are 
their high mountains, abounding, as Ol. Magnus faith, through 
all parts; alſo their numerous woods, which, beſides their fire, 
do, with the mountains, ſerve as excellent ſcreens againſt the 
cold piercing air, and winds. Their prodigious quantities of 
minerals, and metals, alſo afford heat, and warm vapours. 
* Minerae ſeptentrionalium regionum ſatis multae, magnae, diver- 
* ſac, et opulentae ſunt,* ſaith the ſame curious, and, for bis 
time, learned archbiſhop, I. 6. c. 2. and in other places. And 
for the warmth they afford, the volcanos of thoſe parts are an 
evidence; as are alſo their terrible thunder and lightning, which | 
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afforded him from the ſkins and fleeces of animals, 
and from various trees and plants man, I ſay, 
having all this proviſion made for him, therefore 


— 


are obſerved to be the moſt ſevere and miſchievous in their me- 
talline mountains, in which large herds of cattle are ſometimes 
deſtroyed; the rocks fo rent and ſhattered, that new veins of - 
flyer are thereby diſcovered; and a troubleſome kind of quinſy p 
is produced in their throats, by the ſtench, and poifonous na- 
ture of the ſulphureous vapours, which they diſſolve, by drink» 
ing warm becr and butter dagether, as Olaus tells us in the 
ſame book, chap. 17. 

To all which defenſatives I ſhall in the laſt place add, the 
warm vapours of their lakes, (ſome of which are prodigiouſly 
large, of 130 Italian miles in length, and not much leſs in 
breadth;) alſo of their rivers, eſpecially the vapours which ariſe 
from the ſea. Of which guard againſt ſevere cold, we have lately 
had a convincing proof in the great froſt, in 1708, wherein, when 
England, Germany, France, Denmark, yea, the more ſoutherly 
regions of Italy, Switzerland, and other parts, ſuffered ſeverely, 
Scotland and Ireland felt very little of it, hardly more than in | 
other winters; of the particulars of which, having given an ac- 1 
count in the Phil. Tranſ. Ne 324. I ſhall thither refer the read- | 
er. But, it ſeems, this is what doth ordinarily befal thoſe nor- 
thern parts; particularly the iflands of Orkney, of which the 
learned Dr. Wallace gives this account : * Here the winters are 
generally more ſubject to rain than ſnow; nor doth the froſt 
* and ſnow continue ſo long here as in other parts of Scotland; 
* but the wind in the mean time will often blow very boiſterouſly; 
* and it rains ſometimes, not by drops, but by ſpouts of water, 
* as if whole clouds fell down at once. In the year 1680, in the 
* month of June, after great thunder, there fell flakes of ice 
near a foot thick.“ Wall. Account of Orkney, chap. 1. p. 4. 
From which laſt paſſage I obſerve, that although in thoſe parts, 
the atmoſphere near the earth be warm, it is exceſſively cold a- 
bove, ſo as to freeze ſome of thoſe ſpouts of water in their de- 
ſcent, into ſach great, and almoſt incredible, maſſes of hail. And 
whence ean this warmth proceed, but from the earth, or fea, 
emitting heat ſufficient to ſtave off the cold above? Conſult 


* 
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the Creator hath wiſely made him naked, and.left him 
to ſhift for himſelf, being fo well able to help himſelf. 
And a notable act this is of the wiſdom of God, 
not only as the mere ſetting forth his care and kind. 
nels to them that moſt needed his help, the help. 
leſs irrational animals, and in his not over doin 
his work; but alſo as it is moſt agreeable to the na- 
ture and ſlate of man (a), both on natural and poli- 
tical accounts. That man ſhould clothe himſelf, is 
moſt agreeable to his nature, particularly, among o- 
ther things, as being moſt falutary, and moſt fait. 
able to his affairs. For, by this means, man can 
adapt his clothing to all ſeaſons, to all climates, to 
this, or to any buſineſs. He can hereby keep him- 
ſelf ſweet and clean, fence off many injuries; but a. 
bove all, by this method of clothing, with the na- 
tural texture of his ſkin adapted to it, it is that the 
grand means of health, namely, inſenſible perſpira- 
tion (6), is performed, at leaſt greatly promoted, 


(a) Sicut enim ſi innata ſibi [i. e. wakd! aliqua haberet 
arma, illa ei ſola ſemper adeſſent, ita et ft artem aliquam na- 
* tura ſortitus eſſent, reliquas fane non haberet. Quia vero ei 
* melius erat omnibus armis omnibuſque artibus uti, neutrum eo- 
* rum a natura ipſi propterea datum eſt.” Gal. de nfu Part. I. 1. c 4. 

(5) Concerning inſenſible perſpiration, Sanctorius obſerves, 
that it much excceds all the ſenſible put together. De Stat. 
Med. Aph. 4. That as much is evacuated by inſenſible perſpi- 
ration in one day, as is by ſtool in fourteen days: particularly, 
that, in a night's time, about ſixteen ounces is commonly ſent 
out by urine, four ounces by ſtool; but above forty ounces 
by inſenſible perſpiration. Aphor. 59, 60, That if a man cats 
and drinks eight pounds in a day, five pounds of it is ſpent in 
inſenſible perſpiration. Sect. 1. Aph. 6. And as to the times, 
he faith, * Ab afſumpto cibo 5 horis 1 W circiter perſpirabilis 
* exhalare ſolet, a 5a ad 12am 3 Ib circiter; a r2a ad 16am 
* vix ſclibram.” Aph: 56. 

And as to the wonderful benefits of inſenſible perſpiration, 
they are abundantly demonſtrated by the ſame learned perſon, 
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without which an human body would be ſoon over- 
run with diſeaſes, 

In the next place, there are good political reaſons 
for man's clothing himſelf; inaſmuch as his indu- 
ſtry is hereby employed. in the exerciſes of his art 
and ingenuity; his diligence and care are exerted 
in keeping himſelf ſweet, cleanly, and neat; many 
callings and ways of life ariſe from theyce, and, to 
name no more, the ranks and degrees of men are 
hereby, in ſome meaſure, rendered viſible to others, 
in the ſeveral nations of the earth. | 

Thus it is manifeſtly beſt for man, that he ſhould 


clothe himſelf, # 


But for the poor ſhiftleſs irrationals, it is a 
prodigious act of the great Creator's indulgence, 
that they are, all ready furniſhed with ſuch cloth- 
ing, as is proper to their place and bufinels (a). 
Some covered with hair (5), ſome with fea> 


ubi ſupra; as alſo by Borelli in his ſecond part, De Mor. Animal. 
prop. 168. who faith, * Neceſſaria eſt inſenſibilis tranſpiratio, 
* ut. vita animalis conſervetur.“ 

(a) * Animantium vero quanta varietas eſt? Quanta ad cam 
rem vis, ut in ſuo quacque genere permaneant! Qvarum aliae 
* coriis tectae ſunt, allae villis veſtitae, aliae ſpinis hirſutae: plu- 


* ma alias, alias ſquama videmus obductas, alias eſſe cornibus 


* armatas, alias habere effugia pennarum.“ Cic. de Nat. Deor. 
I. 2. c. 47. | , By 

(5) From Malpighi's curious obſcrvations of the hair, I ſhall 
note three things: 1. Their ſtructure is fiſtulous, or tubular; 
which hath long been a doubt among the curious. Fiſtuloſum 
* [eſſe pilum] demonſtrat luſtratio pilorum a cauda.et collo equo- 
rum, ete.—praecipue ſetarum apri, quae patentiorem ex fiſtulis 
* compoſitionem exhibent. Eſt autem dictus apri pilus cylindri- 
eum corpus quaſi diaphanum —fiſtularum aggere conflatum, et 


ſpeciem columnae ſtriatae prae fe fert. Componentes fiſtulae in 


* gyrum ſituatae in apice patentiores redduntur; nam hians pilus 
in g minas dividitur partes, et componentes minimae fiſtulae—- 


* liberiores redditac manifeſtantur, ita ut enumerari poſlint ; has 
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thers (a), ſome with ſcales, ſome with ſhells (4) 
fome only ſkin, and ſome with firm and ſtout ar- 
mature: all nicely accommodated to the element in 

which the creature liveth, and its occaſions there(c), 


autem 20, et ultra numeravi. — Expoſitae fiſtulae tubuloſae 
© ſunt, et frequentibus tunicis tranſverſaliter ſituatis, veluti valyy- 
lis pollent. Et quoniam ſpinae, in erinaceis praccipue, etc. nil 
* aliud ſunt, quam duri et rigidi pili, ideo,” etc. And then he 
deſcribes the hedgehog's ſpines, in which thoſe tubes manifeſtly 
appear; together with medullary valves and cells; not inelegant, 
which he hath figured in tab, 16. at the end of his works. 

That which this ſagacious, and not enough to be commended 
obſerver, took notice of in the ſtructure of hair, and its parity to 
the ſpines, I have myſelf obſerved in fome meaſure to be true, 
in the bair of cats, rats, mice, and divers other animals; which 
look very prettily when viewed with a good microſcope. The 
hair of a mouſe, the moſt tranſparent of any I have viewed, ſeems 
to be one ſingle tranſparent tube, with a pith made up of a fibrous 
ſubſtance, running in dark lines; in ſome hairs tranſverſly, in 
others ſpirally, as in Fig. 14, 15, 16, 17. Theſe darker medul- 
lary parts, or lines, I have obſerved, are no other than ſmall 
fibres convolved round, and lying cloſer together than in other 
parts of the hair. They run from the bottom to the top of the 
hair; and, I imagine, ſerve to the gentle evacuation of ſome 
burnour out of the body; perhaps, the hair ſerves as well fot the 
inſenſible perſpiration of hairy animals, as to fence againſt cold 
and wet. In Fig. 14, 16, is repreſented the hair of a mouſe, as 
it appears through a ſmall magnifier; and in Fig. 15, 17. as it 
appears when viewed with a larger magnificr. 

Upon another review, I imagine, that although in Fig. 14, 15. 
the dark parts of the pith ſeem to be tranſverſe, that they, as well 
as in the two other figures, run round in a ſcrew-like faſhion, 

(a) See book vij. chap. 1. note (b), p. 371, and (a), p. 372. 

(3) See chap. 14. note (a), p. 276. ö 

(c) It is a ſign ſome wiſe artiſt was a contriver of the cloth- 
ing of animals, not only as their clothing varies, as their way 
of living doth ; but alfo becauſe every part of their bodies is 
Furniſhed with proper ſuitable clothing. Thus divers animals, 
that have their bodies covered far the moſt part with ſhort, 
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To quadrupeds hair is a commodious clothing; 
which, together with the apt texture of their ſkin, 
fitteth them for all weathers to.lie on the ground, 
and to do the offices of man; and the thick and 
warm furs and fleeces of others are not only a good 
defenſative againſt the cold and wet; but alſo a ſoſt 
bed to repoſe themſelves in; and to many of them 
a comfortable covering, to nurſe and cheriſh their 
tender young. 

And as hajr to quadrupeds, fo feathers are as 
commodious a dreſs to ſuch as fly in the air, to birds, 
and ſome inſects; not only a good guard againſt 
wet and cold, and a comfortable covering to ſuch as 
hatch and brood their young; but alſo moſt com- 
modious for their flight. To which purpoſe they are 
nicely and neatly placed every where on the body, 
to give them an eaſy paſſage through the air (a), 
and to aſſiſt in the wafting their body through that 
thin medium. For which ſervice, how curious is 
their texture for lightneſs, and withal for ſtrength! 
Hollow and thin Br lightneſs, but withal, context 
and firm for ſtrength. And where it is neceſſary they 
ſhould be filled, what a light and ſtrong medullary 
ſubſtance is it they are filled with! By which curt- 


ſmooth hair, have ſome parts left naked, where hair would be an 
annoyance; and ſome parts beſet with long hair, as the mane 


and tail; and ſome with tiff, ſtrong briſtles, as about the noſe ; 


and ſumetimes within the noſtrils, to guard off, or give warning 
of annoyances. | | en 

(a) The feathers being plased from the head towards the tail, 
in cloſe and neat order, and withal preened and drefſed by the 
contents of the oil-bag, afford as eaſy a paſſage through the air, 
as a boat new cleaned and dreſſed finds in its paſſage through 
the waters. Whereas, were the feathers placed the contrary, or 
any other way, (as they would have been, had they been placed 
by chance, or without art) they would then have gathered air, 


and been a great incumbrance to the paſſage of the body through 


the air. See book vii, chap. 1. note (5), P. 370. 


* 
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ous contrivances, even the very heavieſt parts made 
for ſtrength, are ſo far from being a load to the body 
that they rather aſſiſt in making it light and buoyant, 
and capacitate it for flight. But for the vanes, the 


lighteſt part of the feather, how curiouſly are they 


wrought with capillary filaments, neatly interwo- 
ven together (a), whereby they are not only light, 
but alſo ſufficiently cloſe and ſtrong, to keep the bo. 
dy warm, and guard it againſt the injuries of wea- 
ther, and withal, to impower the wings, like ſo many 


ſails, to make ſtrong impulſes upon the air in their 


flight (5). Thus curious, thus artificial, thus com- 
modious is the clotiing of beaſts and birds! concerns 
ing which, more in its proper place. 

And no leſs might I ſhew that of reptiles and 


fiſhes (c) to be, if it was convenient to inlarge upon 


this branch of the Creator's work. How well adapt- 
ed are the annuli of ſome reptiles, and the contor- 
tions of the ſkin of others, not only to fence the body 
ſufficiently againſt outward injuries, but to enable 


them to creep, to perforate the earth (4)! and, ina 


, 
(a) In book vii. chap. 1. note (a), p. 372. there is a par- 
ticulac account of the mechaniſm of their vanes, from ſome 
nice microſcopical obſervations, and therefore 1 ſhall take no 
farther notice of it here. | 

(b) Vide Borel). de Mot. Animal. Prop. 182. vol. 1. 

(e) Sce book ix. 

(4) For a ſample of this branch of my ſurvey, let us chuſe 
the teguments of earth worms, which we ſhall find completely 
adapted to their way of life and motion, being made in the moſt 
complete manner poſſible for terebrating the earth, and creeping 
where their occaſions lead them : for their body is made through- 
out of ſmall rings, and theſe rings have a curious apparatus of 


muſcles, enabling thoſe creatures with great ſtrength to dilate, 


extend, or contract their annuli, and whole body; thoſe annuli 
alſo are each of them armed with ſmall, tiff, (harp beards, or 
prickles, which they can open, to lay hold on, or ſhut up cioſe 
to their body: and laſtly, under the (kin there lies a flimy juice, 


— 
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word, to perform all the offices of their reptile ſtate, 
much better than any other tegument of the bod 
would do! And the ſame might be ſaid of the co- 
vering of the inhabitants of the waters, particularly 
the ſhells of ſome, which are a ſtrong guard to the 
tender body that is within, and contiſtent enough 
with their ſlower motion; and the ſcales und ſkins 
of others, affording them an eaſy and ſwift pafſage 
through the waters. But it may be ſufficient to give 
only a hint of theſe things, which more properly be- 
long to another place. 

Thus hath the indulgent Creator furniſhed the 
whole animal world with convenient, ſuitable * 
clothing. | ; 

II. Let us, in the next place, take a ſhort view 
of the garniture (a), and beauty thereof. And here 
we (hall thus far, at leaſt, deſcry it to be beautiful; 
that it is complete and workman-like. Even the. 
clothing of the moſt ſordid animals, tho that are 
the leaſt beautified with colours, or rather whoſe 
clothing may regrate the eye (); yet when we come 


that they emit, as occaſion is, at certain perforations between 
the annuli, to lubricate the body, and facilitate their paſſage in- 
to the earth. By all which means they are enabled, with great 
ſpeed, eaſe, and ſafety, to thruft and wedge themſelves into the 
earth; which they could not do, had their bodies been covered 
with hair, feathers, ſcales, or ſuch like clothing of the other 
creatures, See more concerning this animal, book ix. chap. 1. 
note (a) p 375. | 

(a) Ariſtotle, in his Hiſt. Anim. 1. 3. c. 12. names ſeveral 
rvers, that by being drank of, change the colour of the hair. 

(b) For an example, let us take the clothing of the tortoiſe and 
viper; becauſe, by an incurious view, it rather regrateth, than 
pleaſeth the eye: but yet, by an accurate ſurvey, . we find the 
ſhells of the former, and the ſcales of the latter, to be a curious 
picce of mechaniſm, neatly made, and ſo completely, and well 
put and tacked together, as to exceed any human compoſures: of 
the latter, ſee more in book ix. chap. . note (b), P. 430. 
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ſtrictly to view them, and ſeriouſly conſider the 
nice mechaniſm of one part, the admirable texture 
of another, and the exact ſymmetry of the whole; 
we diſcern ſuch ſtrokes of inimitable ſkill, ſuch in. 
comparable curioſity, that we may ſay with Solo- 
mon, Eccl. iii. 11. [God] hath made every thing 
© beautiful in his time.“ | 

But for a farther demonſtration of the ſuper-emi- 
nent dexterity of his almighty hand, he hath been 
pleaſed, as it were on purpoſe, to give ſurprizing 


beauties to divers kinds of animals. What radiant 


colours are many of them, particularly ſome birds 
and inſects (a), bedecked with ! What a prodigious 
combination is there often of theſe, yea, how nice 
an air frequently of meaner colours (h), as to capti- 


vate the eye of all beholders, and exceed the dexte- 


rity of the moſt exquilite pencil to copy 4 


And now, when we thus find a whole world of 


animals, clothed in the wiſeſt manner, the moſt 
ſuitable to the element in which they live, the place 
in which they reſide, and their ſtate and occaſions 
there; when thoſe that are able to ſhift for them- 
ſelves, are left to their own diſcretion and diligence, 
but the helpleſs well accoutered and provided for; 
when ſuch incomparable ſtrokes of art and work- 
manſhip appear in all, and ſuch inimitable glories 
and beauties in the clothing of others ; who can 


(a) It would be endleſs to enter into the particulars of the 
beautiful birds and inſets of our European parts; but eſpecial- 


_ ly thoſe inhabiting the countries between the tropics, which are 
_ obſerved as much to exceed our birds in their colours, as ours 


do theirs in their ſinging. | f 
(5) The wryneck, at a ang is a bird of mean colour; 
neither are indeed its colours t, or beautiful, ſingly conſi- 


dered: but when it is ia the händ, we ſee its light and darker | 


colours ſo curiouſly mixed together, as to give the bird a ſur- 


: prizing beauty. The ſame is alſo obſervable in many inſects, par- 


ticularly of the phalacna kind, 
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with the greateſt obſtinacy and prejudice deny this 
to be God's handy- work? The gaudy, or even the 
meaneſt apparel, which man provideth for himſelf, 
we readily enough own to be the contrivance, the 
work of man: and ſhall we deny the clothing of all 
the animal world beſides (which infinitely ſurpaſſeth 
all the robes of earthly majeſty ; ſhall we, dare we, 
deny that) to be the work of any thing leſs than of 
an infinite, intelligent being, whoſe art and power 
are equal to ſuch glorious work ! | 


of the Housss and HAITAT ION of Animals. 


HAVING, in the laſt chapter, as briefly as well 
I could, ſurveyed the clothing of animals, I 
ſhall in this take a view of their houſes, neſts, their 
cells and habitations, another thing no leſs neceſſary 
to their well-being than the laſt; and in which the 
great Creator hath likewiſe ſignalized his care and 
ſkill, by giving animals an architectonic faculty, to 
build themſelves convenient places of retirement, in 
which to repoſe and ſecure themſelves, and to nurſe 
up their young. 7 
And here, as before, we may conſider the caſe of 
man, and that of the irrational animals. Man hav- 
ing, as I ſaid, the gift of reaſon and underſtanding, 
is able to ſhift for himſelf, to contrive and build, as 
his pleaſure leads him, and his abilities will admit of. 
From the meaneſt huts and cottages, he can erect 


' himſelf ſtately buildings, bedeck them with exqui- 


lite arts of archĩtectureg painting, and other garni- 


ture; ennoble them, and render them delightful with 
pleaſant gardens, fountains, avenues, and what not? 
For man therefore the Creator hath abundantly pro- 
vided in this reſpect, by giving him an ability to 
help himſelf. And a wiſe proviſion this is, inaſmuch 
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as it is an excellent cxerciſc of the wit, the ingenui- 
ty, the induſtry, and care of man, 

But ſince ingenvity, without materials, would be 
fruitleſs, the materials therefore which the Creator 
hath provided the world with, for this very ſervice 
of building, deſerve our notice. The great varieties 
of trees (a), earth, ſtones, and plants, anſwe ing 
every occaſion and purpoſe of man for this uſe, in 
all ages and places all the world over, is a great act 


of the Creator's goodneſs; as manifeſting, that ſince 


he has left man to ſhift for himſelf, it ſhould not be 
without ſufficient helps to enable him to do lo, if he 
would but make uſe of them, and the ſenſe and rea- 
ſoa which God hath given him. 

Thus ſufficient proviſion is made for the habita- 
tion of man. | | 

And no leſs ſhall we find is made for the reſt of 
the creatures; who, although they want the power 
of reaſon to vary their methods, and cannot add to, 
or diminiſh from, or any way make improvements 
upon their natural way, yet we find that natural in- 
ſtin&, which the Creator's infinite underſtanding 
hath imprinted in them, to be abundantly ſufficient, 


| nay, in all probability, the very beſt or only method 


they can take, or that can be invented, for the re- 


(a) - — Dant utile lignum 
Navigiis pinos, domibus cedroſque, cupreſſoſque : 
Hine radios trivere rotis, hine tympana plauſtris 
Agricolac, et pandas ratibus poſuere carinas. 
Viminibus ſalices foecundae, frondibus ulmi; 

At myrtius validis haſtilibus, et bona bello 
Cornus; Ityraeos taxi torquentur in arcus. 
Nec tiliae leves, aut torno raſile buxum, 
Non formam accipiunt, ferroque cavantur acuto: 
Necnon et torrentem undam levis innatat alnus 
Miſſa Pado: necnon et apes. examina condunt 
Corticibulque cavis, vitioſaeque illicis alveo. ' 
Virg. Georg. I. 2. carm. 442. 
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ſpective uſe and purpoſe of each peculiar ſpecies of 
animals (a). If ſome creatures make their neſts in 
houſes, ſome in trees, ſome in ſhrubs, ſome in the 
earth (50, ſome in ſtone, ſome in the waters, ſome 
here, and ſome there, or have none at all; yet we 
find, that that place, that method of nidification, 
doth abundantly anſwer the creatures uſe and oc- 
caſions. They can there ſufficiently and well re- 


poſe, and ſecure chemſelves, lay, and breed up 


(a) see chap. 15. and book viii. chap. 6. | 

(%) Many of the veſpae ichneumones are remarkable enough 
for their nidification and proviſion for their young. Thoſe that 
build in earth (which commonly have golden and black rings 
round their alvi) having lined the little cells they have perforat- 
ed, lay therein their eggs, and then carry into them maggots from 
the leaves of trees, and ſeal them up cloſe and neatly. And 
another ichneumon, more of the veſpa than muſea - ichneumon 
kind, (having a fittle ſting in its tail, of a black colour) gave me 
the pleaſure, one ſummer, of ſecing it build its neſt in a little 
hole in my ſtudy -window. This cell was coated about with an 
odoriferous, reſinous gum, collected. I ſuppoſe, from ſome fir- 
trees near; after which it laid two eggs, I think the number 
was, and then carried in divers maggots, ſome bigger than itſelf, 
Theſe it very ſagaciouſly ſcaled cloſe up into the neſt, leaving 
them there, doubtleſs, partly to aſſiſt the incubation ; and eſpe- 
cially for food to the future young, when hatched 

Of this artifice of theſe ichneumons, Ariſtotle bimſelf takes 
notice (But I believe he was ſcarce aware of the eggs ſealed up 


vith the ſpiders.) 01.5 Zghxes Txvuports αννẽEmnte, etc. As 


to the veſpae, called ichneumones, leſs than others, they kill 
* ſpiders, and carry them into their holes, and having ſealed 
* them up with dirt, they therein hatch, and produce thole of 
the Came kind.“ Hiſt. Anim. I. 5. c. 20. 

To what hath been ſaid about theſe ichneumon waſps, I ſhall 
add one obſervation more, concerning the providential ſtructure 
of their mouth in every of their tribes, viz. their jaws are not 
only very ſtrong, but nicely ſized, curved, and placed for gnaw- 
ing and ſcraping thoſe complete little holes they n in 
earth, wood, yea, in ſtone itſelf. | 
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their young. We are ſo far from diſcovering any 


inconvenience in any of their reſpective ways, from 
perceiving any loſs befal the ſpecies, any decay, any 
periſhing of their young ; that, ia all probability, 
on the contrary, in that particular way they better 
thrive, are more ſecure, and better able to ſhift for, 
and help themſelves. If, for inſtance, ſome beaſts 
make to themſelves no habitation, but lie abroad 
in the open air, and there produce their young; in 
this caſe we find there is no need it ſhould be other. 
wiſe, by reaſon they are either taken care of by 
man (a), or in no danger, as other creatures, from 
abroad. If others repoſit their young in holes (þ) 
and dens, and ſecure themſelves alſo therein, it is, 
becauſe ſuch guard, ſuch ſecurity, is wanting, their 
lives being ſought either by the hoſtility of man, or 
to ſatisfy the appetite of rapacious creatures (c). If 
among birds, ſome build their neſts clofe, ſome 
open, ſome with this, ſome with another mate- 
rial, ſome in houſes, ſome in trees, ſome on the 
ground (4), ſome on rocks and crags on high, (of 


(a) Tully having ſpoken of the care of ſome animals to- 
wards their young, by which they are nurſed and brought up, 
faith, * Accidit etiam, ad nonnullorum animantium, et earum 
rerum quas terra gignit, conſervationem, et ſalutem, hominum 


etiam ſolertia et diligentia. Nam multae et pecudes, et ſtirpes 


* ſunt, quae fine procuratione hominum ſalvae eſſe non poſſunt.” 
Cic. de Nat. Deor. I. 2. c. 52. 


(5) Prov. xxx. 26. The conies are but a feeble folk, yet 


* make they their honſes in the rocks.“ 
(e) See note (a), p. 269. 
(ad) It is a notable inſtin which Ol. Magnus tells of the 
galli ſylveſtres, in his northern country, to ſecure themſelves 
againſt che cold and ſtorms of the winter. Cum nives inſtar 


collium terrae ſuperficiem ubique cooperiunt, ramoſque arborum 


diutius deprimunt et condenſant, certos fructus betulae arboris | 
« — in forma longi piperis vorant, et glutiunt indigeſtos; idque 
tanta aviditate, ac quantitate, ut repletum guttur toto corpore 
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which God himſelf hath given an inſtance in the 
eagle, Job xxxix. 27, 28.) And ſo among the in- 
ſet and reptile kinds, if ſome repolite their eggs or 
young in the earth, ſome in wood, ſome in ſtone, 
ſome on one kind of plant, ſome on another, ſome 
in warm and dry places, ſome in the water, and 
moiſt places, and ſome in their own bodies only, 
as ſhall be ſhewn in proper place; in all theſe caſes 
it is, in all probability, the beſt or only method the 
animal can take for the hatching and production of 
its young, for their ſupplies, ſafety, or ſome other 
main point of their being or well-being, This is 
manifeſt enough in many caſes, and therefore pro- 
bable in all. It is manifeſt that ſuch animals, for in- 
ſtance, as breed in the waters (as not only fiſh, but 
divers inſects, and other land-animals do) that their 
young cannot be hatched, fed, or nurſed up in any 
other element. It is manifeſt alſo, that inſets, ' 
which lay their eggs on this, and that, and the o- 
ther agreeable tree, or plant, or in fleſh, etc. that 
it is by that means their young are fed and nurſed 
up. And it is little to be doubted alſo, but that theſe 
matrixes may much conduce to the maturation and 
orion of the young. And ſo in all other the 
ike caſes of nidification, of heat or cold, wet or dry, 
expoſed or open, in all probability this is the beſt 
method for the animal's good, moft ſalutary and 
agreeable to its nature, moſt for its fecundity, and 


* 


* majus appareat. Deinde partitis agminibus ſeſe inter medios 
* niviam colles immergunt, praefertim. in Jan. Febr. Martio, 
* quando nives ut turbines, ty phones, vel tempeſtates graviſſimae 
e nubibus deſcendunt. Cumque coopertae ſunt, —certis heb- 
* domadis cibo in gutture collecto, egeſto, et reſumpto vivunt, 
* venatorum canibus non produntur. — Quod ſi praeſentiunt ni- 
vem imminere majorem, praedicto fructu iterum derorato, 
* aliud dowicilium captant, in eoque manent uſque ad finem 
Marti,“ etc. Ol. Mag. Hiſt. l. 19. c. 33. | | 
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the continuance and increaſe of its ſpecies; tq which 
every ſpecies of animals is naturally prompt and 
inclined. 

Thus admirable is the 8 ſagacity and in. 
ſtinct (a) of the irrational animals in the convenience 
and method of their habitations. And no leſs is it 
in the fabric of them. Their architeQtonic ſkill, ex. 
erted in the curioſity and dexterity of their works, 
and exceeding the {kill of man to imitate ; this, 1 
ſay, deſerves as much or more admiration and 
praiſe, than that of the moſt exquiſite artiſt amon 
men. For with what inimitable art (5) do the 
poor untaught creatures lay a parcel of rude and 
ugly ſticks and ſtraws, moſs and dirt together, and 
form them into commodious neſts! With what cus 
rioſity do they line them within, wind and place 
every hair, feather, or lock of wool, to guard the ten- 
der bodies of themſelves, and their young, and to 
keep them warm! And with what art and craft do 
many of them thatch over, and coat their neſts with- 
out, to doge and deceive the eye of ſpectators, as 
well as to guard and fence againſt the injuries of 
weather (c)! With what prodigious ſubtilty do 


(a) It is a very odd ſtory (which I rather mention for the 
reader's diverſion, than for its truth) which Dr. Lud. de Beau- 


fort relates: Vir fide dignus narravit mihi, quod cum ſemel, 


* animi gratia, nidum aviculae ligno obturaſſet, ſeque occultaſſet, 
* cupidus videndi, quid in tali occaſione praeſtaret ; illa cum fru- 
* ſtra ſaepius tentaſſet roſtro illud auferre, caſus admodum im- 


* patiens, abiir, et poſt aliquod temporis ſpatium reverſa eſt, ro- 


ſtro gerens plantulam, qua obturamento applicata, paulo poſt, 
* illud veluti telum eripuit tanta vi, ut diſperſa impetu herbula, 
* occafionem ipſi, ab avicula ejus virtutem diſcendi, praeripuerit. 
Coſmog, Divina, ſect. 5. cap. 1. Had he told us what the plant 
was, we might have given better credit to this ſtory. 

() Of the ſubtilty of birds in nidification, ſee Plin. Nat, 
Hiſt. I. 10. c. 33. 
( * many inſtances that might be given of this ſubs 
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ſome foreign birds (a) not only plat and weave the 
fibrous parts of vegetables together, and curiouſly 
tunnel them, and commodiouſly form them into 
neſts, but alſo artificially ſuſpend them on the ten- 


der twigs of trees, to keep them out of the reach of 


rapacious animals ! 

And ſo for inſects, thoſe little, weak, thoſe ten · 
der creatures; yet, what admirable artiſts are they 
in this buſineſs of nidification ! With what great 
diligence doth the little bee gather its combs from 


tilty of birds, and other creatures, that of the long tailed tit- 
mouſe deſerves obſervation, who, with great art, builds her neſt 
with moſſes, hair, and the webs of ſpiders, caſt out from them 


when they take their flight: ſee book viii. chap. 4. note (4), 


p. 399- with which the other materials are ſtrongly tied together, 
Having neatly built, and covered her neſt with theſe materials 
without, ſhe thatcheth it on the top with the * muſcus arboreus 
" ramoſus,* or ſuch like broad, whitiſh moſs, to keep out rain, 
and to dodge the ſpectator's eye; and within ſhe lineth it with 
a great number of ſoft feathers, ſo many, that I confeſs I could 
not but admire how ſo ſmall a room could hold them, eſpecially 
that they could be laid fo cloſe and handſomely together, to 
afford ſufficient room for a bird with ſo long a tail, and fo nu- 
merous an iſſue as this bird commonly hath, which Mr. Ray 
faith (Synopſ. Method. Avium, p. 74.) * Ova inter omnes avi- 
* culas numeroſiſſima ponit.” See more of the neſt of this bird, 
from Aldrovand. in Willugh. Ornith. p. 243. 

(a) The neſt of the guira tangeima, the icterus minor, and 
the jupujuba, or whatever other name the American hang-neſts 
may be called by, are of this kind. Of which ſee Willughby's 
Ornith. lib. 2. cap. 5. ſect. 12, 13. Alſo Dr. Grew's Muſacum 
Reg. Reg. Soc. part 1. ſect. 4. cap. 4. Theſe neſts I have di- 
vers times ſeen, particularly in great perfection in our R. S. re- 
poſitory, and in the noble and well-furniſhed Muſaeum of my 
often commended friend, Sir Hans Sloane; and at the ſame time 
I could not but admire at the neat mechaniſm of them, and the 
ſagacity of the bird, in hanging them on the twigs of trees, to 
ſecure their eggs and young from the apes, 
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from various trees (a) and flowers, the waſp from 
ſolid timber (5)! And with what prodigious geo- 
metrical ſubtilty do thoſe little animals work their 
deep hexagonal cells, . the only proper figure that 
the beſt mathematician could chule for ſuch a com- 
bination of houſes (c)! With what accuracy do 
other inſects perforate the earth (4), wood, yea, 
None itſelf(e)! For which ſervice, the complete 
apparatus of their mouths Y, and feet (g), deſerves 


(a) I mention trees, becauſe I have ſeen bees gather the gum 
of fir-trees, which at the ſame time gave me the pleaſure of ſee> 
ing their way of loading their thighs therewith, performed with 
great art and dexterity. | 

() Waſps, at their firſt coming, may be obſerved to fre- 
quent poſts, boards, and other wood that is dry and ſound; but 
never any that is rotten. Theſe they may be heard to ſcrape 
and gnaw; and what they ſo gnaw off, they heap cloſe toge. 
ther between their chin and fore-legs, until they have gotten 
enough for a burden, which they then carry away in their 
- mouths, and make their cells with, . 2 & 

(c) Circular cells would have been the moſt capacſous ; but 
this would by no means have been a convenient figure, by rex 
ſon much of the room would have been taken up by vacancies 
between the circles; therefore it was neceſſary to make uſe of 
ſome of the reQtlinear figures. Among which only three could be 
of aſe; of which Pappus Alexandrinus thus diſcourfeth : * Cum 
* igitur tres figurae ſunt, quae per ſeĩpſas locum circa idem punc- 
tum conſiſtentem replere poſſunt, triangulum, ſcil. quadratum, 
* et hexagonum, apes illam, quae ex pluribus angulis conſtat, ſa 
* pienter delegerunt, utpote ſuſpicantes eam plus mellis capere 
* quam utramvis reliquarum. At apes quidem illud tantum quod 
* jpſis utile eſt cognoſcunt, viz. hexagonum quadrato et triangulo 
« eſſe majus, et plus mellis capere poſſe; nimirum aequali materia 
© in conſtructionem uniuſcujuſque conſumpta. Nos vero qui plus 
© ſapientiac quam apes habere profitemur, aliquid etiam magis in- 
* ſigne inveſtigabimus.“ Collect. Math. I. 5. 
© (4) See before note (ö), p. 265. 

(e) See chap. 11+ note (b), p. 229. 

(J) See chap. rr. note (c), p. 229. | 
(2) Among many examples, the legs and feet of the mole- 
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particular obſervation, as hath been, and will be 
hereafter obſerved. And further yet; with what 
care and neatneſs do moſt of thoſe little ſagacious 
animals line thoſe their houſes within, and ſeal them 
up, and fence them without (a)! How artificially will 
others fold up the leaves of trees and plants (b); o- 
thers houſe themſelves in ſticks and ſtraws; others 


glue light and floating bodies together (c), and by 


cricket (gryllotalpa) are very remarkable. The fore-legs are 
very brawny and ſtrong; and the feet armed each with four 
flat ſtrong claws, together with a ſmall lamina, with two larger 
claws, and a third with two little claws: which lamina is joint- 
ed to the bottom of the foot, to be extended, to make the 
foot wider, or withdraw within the foot. Theſe feet are placed 
to ſcratch ſomewhat ſide-ways, as well as downward, after the 
manner of moles feet; and they are very like them alſo in 
figure, NIN | 
Somewhat of this nature, Swammerdam obſerves of the 
worms of the ephemeron. * To this purpoſe [to dig their cells] 
the wiſe Creator hath furniſhed them, ſaith he, with fit mem- 
bers. For, beſides that their two fore-legs are formed ſome- 
' what like thoſe of the ordinary moles, or gryllotalpa; he hath 
* alſo furniſhed them with two toothy cheeks, ſomewhat like 
the ſheers of lobſters, which ſerve them more readily to bore 
the clay.” Swammerdam's Ephem. Vit. publiſhed by Dr. 
Tyſon, chap. 3. | 

(a) See the before cited note (5), p. 26s. ES 

(b) They are for the moſt part, ſome of the phalaenae-tribe, 
which inhabit the tunnelled, convolved leaves, that we meet with 
on vegetables in the ſpring and fummer. And it is a ſomewhat 
wonderful artifice, how ſo ſmall and weak a creature, as one of 
theſe newly-hatched maggots (for doubtleſs it is they, not the 
parent-animal, becauſe ſhe emits no web, nor hath any textrine 
art) can be able to convolve the ſtubborn leaf, and then bind it 
in that. neat ronnd form, with the thread or web it weaves from 
its own body; with which it commonly lines the convolved leaf, 


| and ftops up the two ends, to prevent its own falling out, and 


earwigs, and other noxfons animals, getting in. 
(c) The ſeveral forts of phryganea, or cadews, in their nym- 
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that artifice make themſelves floating houſes in the 


waters, to tranſport themſelves at pleaſure after their 


food, or other neceffary occaſions of life! And for a 
cloſe, let us take the ſcriptural inſtance of the ſpider, 
Prov. xxx. 28. which is one of the four little things, 
which, ver. 24. Agur ſays, is exceeding wiſe; 
© The ſpider taketh hold with her hands, and is in 
© kings palaces (a).“ I will not diſpute the truth of 


pha, or maggot-ſtate, thus houſe themſelves; one ſort in ſtraws, 
called from thence ſtraw-worms; others in two or more ſticks, 
laid parallel to one another, creeping at the bottom of brooks; 
others with a ſmall bundle of pieces of ruſhes, duck-weed, 
ſticks, etc. glued together, therewith they float on the top, and 
can row themſelves therein about the waters, with the help of 
their feet: both theſe are called cod-bait. Divers other ſorts 
there are, which the reader may ſee a ſummary of, from Mr, 
Willughby, in Raii Method. Inſet. p. x2. together with a good, 
though very brief deſcription of the papilionaceous fly, that 
comes from the cod-bait cadew. It is a notable architeQvnie 
faculty, which all the variety of theſe animals bave, to gather 
ſuch bodies as are fitteſt for their purpoſe, and then to glue 
them together; ſome to be heavier than water, that the ani- 
mal may remain at the bottom, where its food is; (for which 
purpoſe they uſe ſtones, together with ſticks, ruſhes, etc.) and 
ſome to be lighter than water, to float on the top, and gather 
its food” from thence. Theſe little houſes look coarſe, and ſhew 
no great artifice outwardly ; but are yell tunnelled, and made 


within with a hard tough paſte; into which the hinder part of 


the maggot is fo fixed, that it can draw its cell after it any 


where, without danger of leaving it behind; as aifo thruſt its 


body out, to reach what it wanteth; or withdraw it into its cell, 
to guard it againſt harms. | | 
(a) Having mentioned the ſpider, I ſhall take this occaſion, 


- although it be out of the way, to give an inſtance: of the poiſon 


of ſome of them. Scaliger, Exerc. 186. relates, That in 
* Gaſcony, his country, there are ſpiders of that virulency, that 
* if a man treads upon them, to cruſh them, their poiſon will 


* paſs through the very ſoles af his ſhoe.” Boyl. Subtil. of 
EMuy. C. 4+ es 
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our Engliſh tranſlation of this text; but ſuppoſing 
the animal mentioned to be that which is meant, 
it is manifeſt that the art of that ſpecies of creatures, 
in ſpinning their various webs, and the furniture 


Mr. Leewenhoek put a frog and a ſpider together into a glaſs, 
and having made the ſpider ſting the frog divers times, the frog 
died in about an hour's time. Phil. Tranſ. Ne 253. 

In the ſame Tranſaction, is a curious account of the manner. 
how ſpiders lay, and guard their eggs, viz. they emit them not 
out of the hindermoſt part of the body, but under the upper 
part of her belly, near the hind legs, etc. Alſo there is an ac 
count of the parts from which they emit their webs, and divers 
other things worth obſervation, with cuts illuſtrating the whole. 

But in Phil. Tranſ. Ne 22. Dr. Nath. Fairfax, from S. Redi, 
and his own obſervations, thinks ſpiders not venomous; ſeveral 

erſons, as well as birds, ſwallowing them without hurt: which 
I myſelf have known in a perſon of learning, who was adviſed 
to take them medicinally at firſt, "and would at any time ſwal- 
low them, affirming them to be ſweet, and well-taſted: and 
not only innocuous, but they are very ſalutiferous too, in fome 
of the moſt ſtubborn diſeaſes, if the pleaſant ſtory in Mouſſet 
be true, of a-rich London matron, cured of a deſperate tym- 
pany, by a certain debauchee, that hearing of her caſe, and that 
ſhe was given over by the doors, went to her, pretending to 
de a phyſician, and confidently affirming he would eure her; 
which ſhe being willing to believe, agrees with him for ſo much 
money, one half to be paid down, the other upon cure. Upon | 
which he gives her a ſpider, promiſing ber cure in three days. 
Whereupon (not doubting but that he had poifoned her, and 
fearing he might be called to account for it) he gets out of 
town as faſt as he could. But inſtead of being poiſoned, ſhe 
ſoon recovered. After ſome months, the quack gets privately 
to town, when he thought the buſtke might be oyer; and en- 
quiring how his patient did, was informed of her cure; and 
thereupon viſiting her, and making an excaſe for his abſence, 
he received his pay with great applauſe and thanks. Mouff. 


Having faid ſo much of ſpiders, F might here add their fight: 


but of this, ſee book viii. chap. 4. note (d), p. 399» 
Ms SY 
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their bodies afford to that purpoſe, are an excellent 
inſtinft and proviſion of nature, ſetting forth its 
glorious author, 

And now from this ſhort and tranſient view of 
the architectonic faculty of animals, eſpecially the 
irrationals; we may eaſily perceive ſome ſuperior 
and wiſe being was certainly concerned in their crea. 
tion or original. For, how is it poſlible that an irra- 
tional creature ſhould, with ordinary and coarſe, or 


indeed any materials, be ever able to perform ſuch 


works, as exceed even the imitation of a rational! 


creature! How could the bodies of many of them, 


partjcularly the laſt mentioned, be furniſhed with 
architective materials! How could they ever diſco- 
ver them to be in their bodies, or know what uſe to 
make of them! We muſt therefore neceſſarily con- 
clude, that the irrationals either have reaſon and 
judgment, not only glimmerings thereof, but ſome 
of its ſuperior acts, as wiſdom and foreſight, diſcre- 
tion, art, and care; or elſe, that they are only paſ- 


| five in the caſe, and act by inſtinct, or by the reaſon 


of ſome ſuperior being imprinted in their nature, or 
ſome way or other, be it how it will, congenial with 
them. That they are rational, or excel man in art 


and wiſdom, none ſurely will be ſo fooliſh as to ſay: - 


and therefore we muſt conclude, that thoſe excel- 
Jent ends they purſue, and that admirable art they 
exert, is none of their own, but owing to that in- 
finitely-wiſe and excellent being, of whom it may 
be ſaid, with reference to the irrational, as well as 
rational creatures, as it is, Prov. ii. 6. * The Lord 
© giveth wiſdom ; out of his mouth cometh know- 
'* ledge and underſtanding.” 
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CH AP. XIV. 


Of Animals SELF-PRESERVATION. 


H* VING thus conſidered the food, clothing, 
and houſes of animals; let us in this chapter 
take a glance of another excellent proviſion the wife 
Creator hath made for the good of the animal world; 
and that is, the methods which all animals naturally 
take for their ſelf.preſervation and ſafety. And here 
it is remarkable, as in the caſes before, that man, 


- whois endowed with reaſon, is born without arma- 


ture, and is deſtitute of many powers, which irra- 
tional creatures have in a much higher degree than 
he, by reaſon he can make himſelf arms to defend 
himſelf, can contrive methods for his own guard 
and ſafety, can many ways annoy his enemy, and 
ſtave off the harms of noxious creatures. 

But for others, who are deſtitute of this ſuper- 
eminent faculty; they are ſome way or other pro- 
vided with ſufficient guard (a), proportionate to 
their place of abode, the dangers they are like to 
incur there (b); and, in a word, to their greateſt 


(a) * Callent in hoc cuncta animalia, ſciuntque non ſua modo 
commoda, verum et hoſtium adverſa; norunt ſua tela, norunt 
* occaſiones, parteſque diſſidentium imbelles. In ventre mollis 
eſt tenuiſque cutis erocodilo: ideoque ſe, ut territi, mergent 
* delphini, ſubeunteſque alvum illa ſecant ſpina.“ Plin. Nat. 
Hiſt. 1. 8. c. 2s. 

(3) Omnibus aptum eſt corpus animae moribus et faculta- 
* tibus: equo fortibus ungulis et juba eſt ornatum (etenim velox 
et ſuperbum et generoſum eſt animal.) Leoni, autem, utpote 
* animoſo et feroci, dentibus et unguibus validum. Ita autem 
* et tauro et apro; illi enim cornua, huic exerti dentes. 


Cervo autem et lepori, timida enim ſunt animalia, velox cor- 

* pus, ſed inerme. Timidis enim velocitas, arma andacibns 

* conveniebant— Homini autem, ſapiens enim eſt —, manus de- 

dit, inſtrumentum ad omnes artes neceſſarium, paci non minus 
M 6 
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occaſions and need of ſecurity. Accordingly, ſome { 
are ſufficiently guarded againſt all common dangers, ] 
by their natural clothing; by their armature of 
ſhells, or ſuch like hard, and impregnable covering 
of their body (a). Others deſtitute of this guard, 
are armed, ſome with horns (b), ſome with ſharp 
quills and prickles (c), ſome with claws, ſome with 


quam bello idoneum. Non igitur indiguit cornu ſibi innato, cum 
* meliora cornibus arma manibus, quandocunque volet, poſſit ac- 
* cipere: etenim enſis et haſta majora ſunt arma, et ad inciden« 
* dum promptiora—Neque cornu, neque ungulae quicquam niſi 
* cominus agere poſſunt; hominum vero arma eminus juxta ac 
* cominus agunt: telum quidem et ſagitta magis quam cornua, 
- Non igitur eſt nudus, neque inermis—ſed ipſi eſt thorax fer- 
ereus, quandocunque libet, omnibus coriis difficilius ſaueiatu or- 
* ganum. —Nec thorax ſolum, ſed et domus, et murus, et turris, 
etc. Galen. de uſu Part. I. 1. c. 2. 

(a) Shells deſerve a place in this furvey, upon the account 
of their great variety; the curious and uncouth make of ſome, 
and the beautiful colours, and pretty ornaments of others; but 
it would be endleſs to deſcend to particulars, Omitting others, 
I ſhall therefore only take notice of the tortoiſe- ſhell, by rea- 
ſon a great deal of dexterity appears, even in the ſimplicity of 
that animal's ſkeleton. For, beſides that the ſhell is a ſtout 

guard to the body, and affords a ſafe retreat to the head, legs, 
and tail, which it withdraws within the ſhell upon any danger; 
beſides this, I ſay, the ſhell ſupplieth the place of all the bones 
in the body, except thoſe of the extreme parts, the head and 
neck, and the four legs and tail. So that at firſt ſight, it is 
ſomewhat ſurprizing to ſee a complete ſkeleton conſiſting of fo 
ſmall a number of bones, and they abundantly ſufficient for the 
ercature's uſe, | | 

(5b) Dente timentur apri: defendunt cornua tauros : 

Imbelles Damae quid niſi praeda ſumus ? | 
| Martial. I. 13. Epigr. 94. 

(c) The hedge-hog being an helpleſs, flow, and patient ani- 
mal, is accordingly guarded with prickles, and a power of rol- 
ling itſelf up in them. Clavis terebrari ſibi pedes, et diſcindi 
* viſcera patientiſſime ferebat, omnes cultri ictus fine gemitu 
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ſtings (a); ſome can ſhift and change their co- 
lours (5) ; fome can make their eſcape by the help 


* pluſquam Spartana nobilitate coneoquens. Borrichius in Blaſ. 
de Echino. Panniculum carnoſum amplexabatur muſculus pene 
« circularis, admirandae fabricae, lacinias ſuas ad pedes, caudam, 
* caput, varie exporrigens, cujus miniſterio echinus ſe ad arbitri- 
um in orbem contrahit.” Act. Dan. in Blaſio. 
Iſte licet digitos teſtudine pungat acuta, 
Cortice depoſito mollis echinus erit. Mart. I. 13. Epig. 86. 
(a) The ſting of a waſp, or bee, etc. is ſo pretty a piece of 
work, that it is worth taking notice of, ſo far as I have not 
found others to have ſpoken of it. Others have obſerved the ſting 
to be an hollow tube, with a bag of ſharp penetrating juices, its 
poiſon, joined to the end of it, within the body of the waſp, 
which is, in ſtinging, injected into the fleſh through the tube. But 
there are, beſides this, two ſmall, ſharp, bearded ſpears, lying 
within this tube, or ſting, as in a ſheath. In a waſp's ſting, I 
counted eight beards on the ſide of each ſpear, ſomewhat like the 
beards of fiſh hooks. Theſe ſpears in the ſting, or ſheath, lie 
one with its point a little before that of the other; as is repre- 
ſented in Fig. 21. to be ready, I conceive, to be firſt darted in- 
to the fleſh; which being once fixed, by means of its foremoſt 
beard, the other then ſtrikes in too, and fo they alternately 


pierce deeper and deeper, their beards taking more and more hold 


in the fleſh; after which the fheath or ſting follows, to convey 
the poiſon into the wound. Which, that it may pierce the bet- 
ter, it is drawn into a point, with a ſmall ſlit a little below that 


point, for the two ſpears to come out at. By means of this 


pretty mechaniſm in the ſting, it is, that the ſting, when out 
of the body, and parted from it, is able to pierce and ſting us: 
and by means of the beards being lodged deep in the fleſh, it 
comes to paſs that bees leave their ſtings behind them, when they © 
are diſturbed, before they have time to withdraw their ſpears in- 
to their ſcabbard. In Fig. 21. is repreſented the two,ſpears-as 
they lie in the ſting. | In Fig. 22. the two ſpears are repreſent- 
ed when ſqueezed out of the ting, or the ſcabbard; in which 
latter, Fig. Ac b, is the ſting, e d, and be, the two bearded 
Hears thruſt out. WW" 

0) The cameleon is ſufficiently famed on this account, Be- 


— - 
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of their wings, and others by the ſwiftneſs of their 
feet; ſome can ſcreen themſelves by diving in the 
waters, others by tinging and diſordering the wa- 
ters (a), can make their eſcape; and ſome can 

ard their bodies, even in the very flames, by the 
ejection of the juice of their bodies (5); and ſome 
by their accurate ſmell, ſight, or hearing, can fore- 


ſides which, Pliny tells us of a beaſt as big as an ox, called the 
tarandus, that when he pleaſeth, aſſumes the colour of an aſs, 
and * Colorem omnium fruticum, arborum, florum, locorum- 
que redit, in quibus latet metuens, ideoque raro capitur. 
Plin. I. 8. c. 34. 

How true this is, there may be ſome reaſon to doubt; but if 
any truth be in the ſtory, it may be from the animal's ebuifing 
ſuch company. or places, as are agreeable to its eolout : as I have 
ſeen in divers caterpillars, and other inſects, who, I believe, were 
not able to change their colour, from one colour to another; 
yet I have conſtantly obſerved, do fix themſelves to ſuch things 
as are of the fame colour; by which means they dodge the ſpec- 
tator's eye. Thus the caterpillar that feeds on elder, J have more 
than once ſeen, ſo cunningly adhering to the ſmall branehes of 
the ſame colour, that it might be eaſily miſtaken for a ſmall 

ſtick, even by a careful view. So a large green caterpillar, that 
feeds on buckthorn, and divers others. To which I may add, 
the prodigious ſagacity of the ichneumon flies, that make the 
kermes, for of that tribe all the kermes I ever faw were; how 
artificially they not only incloſe their eggs within that gummy 
ſkin, or ſhell, but alſo ſo well humour the colour of the wood 
they adhere to, by various ſtreaks and colours, that it is not 
eaſy to diſtinguiſh them from the wood itſelf. 

(a) Contra metum et vim, ſuis ſe armis quaeque de fendit. 
* Cornibus tauri, apri dentibus, morfu leones, altae fuga ſe, 
« aliae occultatione tutantur: atramenti effufione ſepiae, torpore 
* torpedines. Multae etiam inſectantes odoris intolerabili foe- 
* ditate depellunt.” Cic. de Nat. Deor. I. 2. c. 50. 

(5) A knight, called Corvini, at Rome, caſt a ſalamander 
into the fire, which preſently ſwelled, and then vomited ſtore 
of thick ſlimy matter, which put out the coals; to which the 


falamander preſently retired, putting them out again in the 
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ſee dangers (a); others, by their natural craft, can 
prevent or eſcape them (502 others by their uncouth 
noiſe (c); by the horrid aſpect, and ugly geſticula- 
tions of their body (4); and ſome even by the 

wer of their excrements, and their ſtink (e), can 
annoy their enemy, and ſecure themſelves ; and a- 
ſame manner, as ſoon as they re-kindled, and by this means 
ſaved itſelf from the force of the fire, for the ſpace of two 
hours; after which it lived nine months. Vide Phil. Tranſ. 
Ne 21. in Lowth. Abrig. vol. 2. p. 816. 

(a) Pliny gives an inſtance in each, I. 10. e. 69. * Aquilae 
elarius cernunt [quam homines] ; vultures ſagacivs odoran- 
tur, liquidius audiunt talpae obrutae terra, tam denſo atque 
' ſurdo naturae elemento.“ 

() The doublings of the hare, before ſhe goes to form, 
thereby to dodge and deceive the dogs, although a vulgar ob- 
ſervation, is a notable inſtinct for av animal, "tel famed for 
cunning than the fox, and ſome others. 

(e) It is natural for many quadrupeds, birds, nd ſerpents, 


not only to put on a torvous angry aſpect, when in danger, but 


alſo to ſnarl, hiſs, or by ſome other noiſe deter their adverſary.” 

(4) The iynx, or wryneck, although a bird of very beauti- 
ful feathers, and conſequently far enough off from being any way 
terrible; yet, being in danger, hath ſach odd contortions of 
its neck; and motions of its head, that I remember have ſcared 
me, when ] was a boy, from taking their neſts, or touching the 
bird, daring no more to venture my hand into their holes, than 
if a ſerpent had lodged in it. 

(e) Bonaſus tuetur ſe calcibus et ſtercore, quod ab ſe quater- 
nis paſſibus ſtrium jugerum longitudine. Plin. Nat. Hiſt. I. 8. 

e. r5.] ejaculatur, quod ſaepe comburit adeo ut * 
" canes.” Ray's Synopſ. Quadr. p. 71. 

* Camelus Peruvianus clama dictus neminem offendit, fed 
miro admodum ingenio ſe ab illata vindicat injuria, nimirum 
vomitu vel cibi, vel humoris in vexantem retrorſum cum im- 

* petu ejaculato, ob protenſam colli longitudinem.” Id. ib. p. 146. 

Tzquiepati, (Anglice Squnck, Praef. and one that I ſaw they 
called a Stonck,) * Cum quis eam inſectatur, fundit cum ven- 
* tris: erepitu halitum foetidiſſimum: quin ipſa tota teterrimum 


Lexhalat odorem, et urina ſtereuſque eſt foetidiſſmum, atque 


againſt ſome (a), the divine providence itſelf hath 
provided a guard, | | 
By ſuch ſhifts and means as theſe, a ſufficient 
guard is miniſtred to every ſpecies of animals, in its 
proper reſpective place; abundantly enough to ſe. 7 
cure the ſpecies from deſtruction, and to keep up 


that balance, which, I have formerly ſhewed, is in is 
the world, among every, and all the ſpecies of ani- 
mals; but yet not enough to ſecure individuals, from 
becoming a prey to man, or to other creatures, as p 
their neceſſities of life require. To which purpoſe, " 
the natural ſagacity and craft of the one intrap- th 
ping (5), and captivating, being in ſome meaſure tal 
equivalent to that of the other in evading, is as ex- tri 
cellent a means for the maintaining the one, as pre- an 
ſerving the other ; and, if well conſidered, argues in 
the contrivance of the infinitely wiſe Creator and erc 
preſerver of the world. | w⸗ 
* adeo peſtilens, ut nihil fit reperire in noſtro orbe, cui in hae fro 
* re-poſlit comparari : quo fit, ut in periculo conſtituta, urinam i 
net facces ad 8 pluriumve paſſuum intervallum ejiciat, hoc modo w> 
_ * ſe ab omnibus vindicans injuriis, ac veſtes inficiens maculis | Mi 
* lateis indelibilibus, et nunquam ſatis, perſpirante odore: alias edi 
* innoxium animal eduleque, hac ſola ratione horrendiſſimum. n 
Id. ib. p. 182. * 
* $i accipter ardeam in ſublimi moleſtat, ſtercore immiſſo "ig 
* in pennas ejus, cas putreſcere facit: uti Solinus ſeribit de 4 
Bonaſo, etc. Ita et lupus urinam ſpargit in perſequentem. 
Ol. Mag. Hiſt. l. 19. c. 14. | 
(a) Thus againſt the crocodile, which can catch its prey only like 
before it, not on one ſide. So the ſhark, of which take my he 
often- commended friend Sir Hans Sloane's obſervation; * It bas dt 


* this peculiar to it, with ſome others gf its own tribe, that the ſoc, 
mouth is in its under part, fo that it muſt turn the belly vp- 
* wards to prey. And was it not for that time it is in turning, 
in which the purſued fiſhes eſcape, there would be nothing that 
* could avoid it; for it is very quick in ſwimming, and hath 2 
* vaſt ſtrength, with the largeſt fallow of any fiſh, and is very bab 
* devouring.* Sloane's Voy. to Jamaica, p. 23. pen 
(b) See chap. 11. note {b), P. 241. f | 
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CHAP. XV. 
Of the GENERATION of Animals. 


Tun remains now only one thing more of 
the ten things in common to animals, and that 
is what relates to their generation (a), and conſerva- 


(a) Spontaneous generation is a doctrine ſo generally ex- 
ploded, that I ſhall not undertake the diſproof of it. It is evi- 
dent, that all animals, yea, vegetables too, owe their production 
to parent animals and vegetables; that I have often admired at 
the ſloth and prejudices of the antient philoſophers, in fo eaſily 
taking upon truſt the Ariſtotelian, or rather the Egyptian do&- 
tine of equivocal generation; that when they ſaw flies, frogs, 
and lice, for inſtance, to be male and female, and accordingly to 
ingender, lay eggs, etc. they could ever imagine any of theſe 
creatures ſhould be ſpontaneouſly produced, eſpecially in ſo ro- 
mantic a manner, as in the clouds; as they particularly thought 
frogs were, and that they dropped down in ſhowers of rain. For 
an anſwer to this caſe of frogs, I ſhall refer to a relation of 
own, which my late moſt ingenious and learned friend, the great 


Mr. Ray, requeſted of me, and was pleaſed to publiſh in bis laſt | 


edition of his Wiſdom of God manifeſted, etc. p. 365. 

But ſome will yet aſſert the raining of frogs; among which 
the curious Dr. Plot is ſomewhat of this opinion; telling us of 
frogs found on the leads of the lord Aſton's gate-houſe, at Tixal 
in Staffordſhire, which“ he thinks by ſome ſuch means came 
there; as alſo on the bowling-green, frequently after a r 
of rain. Plot's Hiſt. Staff. c. 1. ſect. 7. 

But we may take a judgment of this, and an hundred 1 
like reports, to be met with in conſiderable authors, from other 
the like reports that have been better inquired into. In a ſcar- 
city in Sileſia, a mighty rumour was ſpread of its raining millet- 
ſeed; but the matter being inquired into, it was found to be only 
the ſeeds of the ivy-leaved ſpeedwell, or ſmall henbit, growing 
in the place in great plenty. Eph. Germ. An. 3, Obſ. 40. 80 
in the Archipelago, it was thought aſhes were rained, ſhips being 
covered therewith at a hundred leagues diſtance: but in all pro- 
bability, it was from an eruption of Veſuvius, that then hap- 
pened, About Warminſter in Wilts, it was * it rained | 
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- wheat; but a curious obſerver, Mr. Cole, found it to be only tic 
ivy- berries, blown thither in a conſiderable quantity by a tem- ne 
peſt. In the year 1696, at Cranſtead near Wrothan in Kent, 3 of 
paſture-field was over-ſpread with little young whitings, ſup- m 
poſed to fall from the clouds, in a” tempeſt of thunder and na 


rain; but doubtleſs they were brought thither with waters from 
the ſea by the tempeſt. See the before-commended Mr. Low. pl 
Abrig. Phil. Tranſ. vol. ii. p. 143, 144. 
Neither needeth it ſeem ſtrange, that aſhes, ivy-berries, ſmall 
fiſhes, or young frogs, (which yet may have ſome other con- 
veyance,) ſhould be thus tranſported by tempeſtuous winds, con. 
ſidering to what diſtance, and in what quantities, the ſea waters 
were carried by the great ſtorm, Nov. 26, 1703, of which an 
| Ingenious friend ſent me theſe accounts from Lewes in Suſſex, 
via. That a phyſician travelling ſoon after the ſtorm, to Tiſe- 
* hurſt, twenty miles from the ſea, as he rode along plucked ſome 
tops of hedges, and chewing them, found them ſalt : that ſome 
grapes hanging on the vines at Lewes, were ſo too: that Mr, 
* Williamſon, rector of Ripe, found the twigs in his garden ſalt 
* the Monday after the ſtorm; and others obſerved the fame a 
* week after. That the graſs of the downs about Lewes, was ſo 
ſalt, that the ſheep would not feed till hunger compelled them: 
* and that the miller of Berwick, three miles from the ſea, at- 
* tempting with his man to ſecure his mill, were ſo waſhed with 
* flaſhes of ſra water, like the breakings of waves againſt the 
rocks, that they were almoſt ſtrangled therewith, and forced 
to give over their attempt.” 
I called the doctrine of equivocal generation, an Egyptian 
doctrine, becauſe probably it had its riſe in Egypt, to ſolve the 
Hypotheſis of the production of men, and other animals, out of 
the earth, by the help of the ſan's heat. To prove which, the 
Egyptians, as Diod. Sicul. ſaith, produceth this obſervation, 
* That about Thebes, when the earth is moiſtened by the Nile, 
* by the intenſe heat of the ſun, an innumerable number of 
Mice do ſpring out.” From whence he infers, that all kinds 
of animals, might as well at firſt come likewiſe out of the earth. 
And from theſe the learned biſhop Stillingfleet thinks other writ- 
ers, as Ovid, Mela, Pliny, etc. have, without examining its 
truth, taken up the ſame hypotheſis. Vide Stillingfleet's Orig: 
Sacr. part 2, book i. chap. z, 
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tion of their ſpecies (a), by that means. It would 
not be ſeemly to advance far in this admirable work 
of God; neither ſhall I at all inſiſt upon that of 
man, for the ſamie reaſon. And as for the irratio- 
nals (50, I ſhall confine myſelf to theſe five matters. 

I. Their natural ſagacity in chuſing the fitteſt 

laces to repoſite their eggs and young. 

II. The fitteſt times and ſeaſons they make uſe 
of for their generation. . 
III. The due and ſtated number of their young. 

IV. Their 3 and earneſt concern in their 


breeding up. 
v. Their faculty of freding them, and their art 


and ſagacity exerted therein. 


I. The natural ſagacity of irrational animals, in 
chuſing the fitteſt places to repoſite their a har and 
young. Of this 1 have given larger hints 
than I needed to have done, when I ſpake of the 
architecture (c) of animals, intending then to have 


wholly paſſed by this buſineſs of wanne : 1 ſhall 


be befoie:commended Dr. Harris, from the e of 
Dr. Harvey, S. Malpighi, Dr. De Graaf, and Mr. Leewenhoeck, 
infers three things concerning generation, as highly probable. 
1. That animals are ex animalculo. 2. That the animalcules are 
| originally in ſemine marium, et non in foeminis. 3. That they 
' can never come forward, or be formed into animals of the re- 
ſpective kind, without the ova in focminis.* His proofs and il- 
luſtrations, ſee under the word Generations, in his Lex. Tech: v.'z. 
(a) At certe natura, ſi fieri potuiſſet, maxime optaſſet ſuum 
' opificium eſſe immortale: quod cum per materiam non liceret 
(nam quod—ex carne eſt compoſitum, incorruptibile eſſe non 
' poteſt) ſubſidium quod potuit ipſi ad immortalitatem eſt fabri- 
* cata, ſapientis cujuſdam urbis conditoris exemplo, ete. Nam mi- 
' rabilem quandam rationem invenit, quomodo in demortui anima- 
lis locum, novum aliud ſufficiat.* Gal. de uſb Part: I. 14. c. 22. 
(b) * Animantia bruta obſtetricibus non indigent in edendo - 
* partu, cum indita naturae vi umbilicus ſeipſum oecludat. Ol. 
Rudbeck in Blaſii Anat, Felis. 
0%) Chap. 13. 
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therefore now only ſuperadd a few other inſtances Pat 
the more to illuſtrate this matter. ( 
It hath been already ſhewn, and will hereafter (a) 41 
farther appear, that the places in which the ſeveral 
ſpecies of animals lay up their eggs, and young, 
are the beſt for that purpoſe ; waters (i) for one; 
fleſh for another; holes in wood (c), earth, of I 10 
None (4), for others; and neſts for others; and bod 
we ſhall find, that ſo ardent is the propenſity of all 
animals, even of the meaneſt inſects, to get a fit 
place for the propagation of their young, that, 3. 0 
will hereafter appear, there is ſcarce any thing that £ 


eſcapeth the inqueſt of thoſe little ſubtle creatures. rr 


(a) Book viii. chap. 6. > 
 (b) The ephemeron, as it is an unuſual and ſpecial inſtance mer 
of the brevity of life, ſo I take it to be a wonderful inſtance of eith 
the ſpecial care and providence of God, in the conſervation of | 
the ſpecies of that animal. For, 1. As an animal, whoſe life is 
determined in about five or ſix hours time, (viz. from about fix ( 
in the evening, till about eleven o' clock at night,) needs no 


© food; ſo neither doth the ephe. eron eat, after it is become a 14 
fly. 2. As to its generation; in thoſe five hours of its life, it {ll © © 
performs that, and all other neceſſary offices of life: for in the oe 
beginning of its life, it ſheds its coat; and that being done, and * af 
the poor little animal thereby rendered light and agile, it ſpends ll 
the reſt of its ſhort time in friſking over the waters, and at the 2 


ſame time the female droppeth her eggs on the waters, and the 0b 
male his ſperm on them, to impregnate them. Theſe eggs are 
ſpread about by the waters; deſcend to the bottom by their 2 
own gravity; and are hatched by the warmth of the ſun, into flick; 
little worms, which make themſelves caſes. in the clay, and feed 


on the ſame without any need of parental care. Vide Ephem. 1 
vita, tranſlated by Dr. Tyſon from Swammerdam. Sec alſo book * 

” viii. chap. 6. note (a), p. 318. | 'H 
(e) See chap.” r3. note (ö), p. 26s. and book viii. chap. 6. + altho 


(d) The worms in chap. 11. note (5), p. 229. breed in the 
holes they gnaw in ſtone, as is manifeſt from their eggs found 1 


7 
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But beſides all this, there are two or three things 
more obſervable, which plainly argue the inſtinct 
of ome ſuperior rational being. As, | | 

1. The complete and neat order which many 
creatures obſerve in laying up their ſeed, or eggs, 
in proper repoſitories: of which I ſhall ſpeak in 
mother place (a). : 

2. The ſuitable apparatus in every creature's 
body, for the laying up its eggs, ſeed, or young, 
in their proper place. It would be as endleſs as 
needleſs to name all particulars, and therefore an 
inſtance or two of the inſect · tribe may ſerve for a 
ſpecimen in this place, till I come to other particu» 
lars, Thus inſects, who have neither feet adapted 
to ſcratch, nor noſes to dig, nor can make artificial 
neſts to lay up their young; yet what abundant a- 
mends is there made them, in the power they have 
either to extend the abdomen (5), and thereby 


(a) See book viii. chap. 6. note (c), p. 318. | | 

(b) Many, if not moſt flics, eſpecially thoſe of the fleſh-fly- 
kind, have a faculty of extending their uropygia, and thereby 
are enabled to thruſt their eggs into convenient holes, and re» 
ceptacles for their young, in fleſh, and whateyer elſe they fly- 
blow; but none more remarkable than the horſe-fly, called by 
Pennius in Mouffet, (p. 62.) Zxoaipor, etc. Curvicauda, and 
the whame or burrel-fly, which is vexatious to horſes in ſummer, 
not by ſtinging them, but only by their bombylious noiſe, or 
tickling them, in ſticking their nits, or eggs on the hair; 
which they do in a very dexterous manner, by thruſting out 
their uropygia, bending them up, and by gentle, flight touches, . 
ſticking the eggs to the hair of the legs, ſhoulders, and necks, 
commonly of horſes; ſo that horſes which go abroad, and are 
ſeldom dreſſed, are ſomewhat diſcoloured by the numerous nits 
adhering to their hair. , 

Having mentioned ſo much of the generation of this inſect. 
although it be a little out of the way, 1 hope I ſhall be excuſed 
for taking notice of the long-tailed maggot, which is the pro- 
duct of theſe nits or eggs, called by Dr. Plot, eruca glabra, Cor 
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reach the commodious places they could not o- 
therwiſe come at; or elſe they have ſome acule- 
ous part or inſtrument to terebrate, and make 
way for their eggs into the root (a), trunk (3), 


rather eula ſcabra, it ſhould be] caudata aquatico-arborea, it be- 
ing found by him in the water of an hollow-tree; but I have 
found it in ditches, ſaw-pits, holes of water in the high-way, 
and ſuch like places, where the waters are mot (till and foul. 


This maggot I mention, as being a ſingular and remarkable 


work of God, not ſo much for its being ſo utterly unlike as it 
is to its parent bee-like fly, as for the wiſe proviſion made for 
it by its long tail; which is ſo jointed at certain diſtances from 
the body, as that it can be withdrawn, or ſheathed, one part 
within another, to what length the maggot pleaſeth, fo as to 
epable it to reach the bottom of very ſhallow, or deeper waters, 
as it hath occaſion, for the gathering of food. At the end 
of this tapering is a ramification of fibrillae, or ſmall hairs, 
repreſenting, when ſpread, a ſtar; with the help of which, 
ſpread out on the. top of waters, it is enabled to hang, making, 
by that means, a ſmall depreſſion or concavity on the ſurface 


of the water. In the midſt of this ſtar, I imagine' the maggot 


takes in air, there being a perforation, which, with a micro- 
ſcope, I could perceive to be open, and by the ſtar to be guard- 
ed againſt the incurſion of the water. 

(2) The excreſcences on the root of cabbages, turneps, and 
divers other plants, have always a maggot in them; but what 


the animal is that thus makes its way to the root under ground, 


whether ichneumon, phalaena, ſcarab, or ſcolopendra, I could ne- 
ver diſcover, being not able to bring them to any thing in boxes. 

(5) I preſume there are only of the ichneumon- fly-kind, that 
have their generation in the trunks of vegetables. In Malpight 
de Gallis, fig. 61. is a good eut of the gouty excreſcences, or 
rather tumours, of the briar-ſtalk : from which proceeds a ſmall 
black ichneumon fly, with red legs; black, ſmooth jointed au- 


tennae; pretty large thorax ; and ſhort, round belly, in the ſuape 


of an heart. It leapeth as a flea, The male, as in other inſects, 
is leſſer than the female, and very venereous, in ſpite of danger, 


getting upon the female, whom they beat and tickle with their 


' breeches and horns to excite them to a coit, 
| 
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Fuit (a), leaves (5), and the tender buds of veget- 


nake Another example of the generation in the tranks of vegetables, 
(), hall be from the papers of my often: commended friend Mr. Ray, 
which are in my hands, and that is an obſervation of the ingeni- 
os Dr. Nathaniel Wood: I have, ſaid he, lately obſerved many 

in the common ruſh ; one ſort are little tranſparent eggs, 
in * ſomewhat like a pear, or retort, lying within the ſkin, 
upon, or in the medulla, juſt againſt a browniſh ſpot on the out- 
ſide of the ruſh; which is apparently the ereatrix of the wound 
made by the fly, when ſhe puts her eggs there. Another kind is 
much longer, and not fo tranſparent, of a long oval, or rather 
' cylindrical form; (ix, eight, or more, lie commonly together, yo 
' acroſs the ruſh, parallel to each other, like the teeth of a comb. 
'and are as long as the breadth of the ruſh.* Letter from 
Kilkenny in Ireland, April the 28th, 1697. 

(a) See book viii. chap. 6. note (a), p. 411. 

(35) I have, in chap. 13. note (ö), p. 271. and book viii. 
chap. 6. note (a), p. 412. and (a), p. 413. taken notice of the 
nidification and generation of ſome inſects, on the leaves of ve- 
getables, and ſhall therefore, for the illuſtration of this place, 
choſe an uncommon example out of the ſcarab-kind (the gene- 
nation of which tribe hath not been as yet mentioned) and that 
is, of a ſmall ſcarab bred in the very tips of elm leaves. Theſe 
leaves, in ſummer, may be obſerved to be, many of them, dry 
and dead, as alſo turgid; in which lieth a dirty, whitiſh, rough 
maggot. From which proceeds a beetle of the ſmalleſt kind, of 
a light, weeſel colour, that leapeth like a graſhopper, although 
ts legs are hut ſhort, Its eyes are blackiſh, elytra thin, and 
prettily furrowed, with many concavities in them; ſmall club- 
that headed antennae, and a long roſtrum like a proboſcis. 

The ſame, or much like this, I have met with on tips of 
; or daken and holly-leaves. How the ſcarah lays its eggs on the 
(mall leaf, whether by terebrating the leaf, or whether the maggot, 
| an» ben batched, doth it, I could never ſee. But with great dex- 
ſhape MI terity it makes its way between the upper and under membranes 
ſects, of the leaf, feeding upon the parenchymous part thereof Its 
nger, head is ſlenderer and ſharper than moſt of maggots, as if made on 
their purpoſe for this work; but yet I have often wondered at their 

mice, in ſo nicely ſeparating the merabrancs of the elm-leaf, 


* 


288 The GENUEIATTON Boox IV. 
ables (a), or ſome other ſuch: curious and ſecure 
method they are never deſtitute of. To which we 
may add, - | 

3- The natural poiſon (b), or what can I call it? 
which many, or moſt of the creatures, laſt intended, 
have, to cauſe the germination of ſuch balls, caſes, 
and other commodious repoſitories, as are an ad- 
mirable lodgement to the eggs and young; that par- 
ticularly aſſiſt in the incubation and hatching the 
young, and then afford them ſufficient food and 
nouriſhment in all their nympha-ſtate, in which 
they need food; and are afterwards commodious 
houſes and beds for them in their aurelia-ſtate, till 
they are able to break priſon, fly abroad, and ſhift 
for themſelves. But this ſhall be taken notice of, 
when I come to treat of inſets. 

II. As irrational animals chuſe the fitteſt place, 
ſo alſo the fitteſb times and ſeaſons for their genera- 
tion. Some indeed are indifferent to all times, but 
others make uſe of peculiar ſeaſons (c). Thoſe, for 
inſtance, whoſe proviſions are ready at all ſeaſons, 
or Who are under the tuition of man, produce their 
young without any great regard to heat or cold, 
wet or dry, ſummer or winter. But others, whole 
proviſions are peculiar, and only to be met with at 
certain ſeaſons of the year; or who, by their mi- 
gration, and change of place, are tied up to certain 
ſeaſons; theſe (as if endowed with a natural care 
and foreſight of what ſhall happen) do accordingly 


without breaking them, and endangering their own tumbling out 
of them, conſidering how thin, and very tender, the ſkins of 
that leaf particularly are, 

(a) See book viii. chap. 6. note (a), p. 422+ 

(b) See book viii. chap. 6. to note (a), p. 423, ete. 

(c) Hexad & nl rpog ixrpopac Tay Tixvar ovoxatouid, 

Toitvrac Tov ouriuzopov ty Th Exnaprituoy org. Ariſt. Hills 
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lay, hatch, and nurſe up their young in the moſt 
proper ſeaſons of all the year for their purpoſe; as 
in ſpring, or ſummer, the times of plenty of pro- 
viſions, the times of warmth. for incubation, and 
the moſt proper ſeaſons to breed up their young, 
till they are able to ſhift for themſelves, ahd can 
range about for food, and ſeek places of retreat and 
ſafety, by flying long flights as well as their pro- 


| genitors, and 2 into far diſtant regions, which, 


when others fail, afford thoſe helpleſs creatures the 
neceſſaries of life. - 
III. To the ſpecial ſeaſons, I may add the pecu- 
liar numbers of young produced by the irrational 
creatures. Of which 1 have already taken ſome 
notice, when I ſpake of the balance of animals (a). 
Now, if there was not a great deal more than chance 
in this matter, even a wiſe government of the crea- 
tion, it could never happen that every ſpecies of 
animals ſhould be tied up to a certain rate and pro- 
en of its increaſe; the moſt uſcful would not 
the moſt fruitful, and the moſt pernicious pro- 
duce the feweſt young, as I have obſerved it com- 
monly is. Neither would every ſpecies produce 
ſuch a certain rote as it is only able to breed up; 
but all would be in a confuſed, huddled ſtate. In- 
ſtead of which, on the contrary, we find every 
thing in complete order; the balance of genera, 
ſpecies and individuals always proportionate and 
even; the balance of ſexes the ſame ; moſt crea» 
tures tied up to their due ſtint and number of young, 
without their own power and choice, and others (par- 
ticularly of the winged (6) kind, producing their 


(a) See chap. x. 


(b) Mr. Ray alleges good reaſon to conclude, that although 
birds have not an exact power of numbering, yet, that they | 
have of diſtinguiſhing many from few, and knowing when they 
tome near to a certain number; and that they have it in their 

| N 
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due number at choice and pleaſure ; ſome large 
numbers, but not more than they can cover, feed 
and foſter ; others fewer, but as many as they can 
well nurſe and breed up. Which minds me, 

IV. Of the diligence and earneſt concern which 
irrational animals have of the production and breed- 
ing up their young. And here I have already taken 
notice of their Z7opyn, or natural affection, and 
with what zeal they feed and defend their young. 
To which may be added theſe two things: | 

1. The wonderful inſtin& of incubation. It is 
utterly impoſſible, that ever unthinking, untaught 
animals ſhould take to that only method of hatch- 
ing their young, was it not implanted in their na- 
ture by the infinitely wiſe Creator. But ſo ardent 
is their deſire, ſo unwearied is their patience, when 
they are ingaged in that buſineſs, that they will a+ - 
bide their neſts for ſeveral weeks, deny them- 
ſelves the pleaſures, and even the neceſſaries of 
life; ſome: of them even ſtarving themſelves al- 
moſt, rather than hazard their eggs ro get food; 
and others either performing the office by turns (a), 
or elſe the one kindly ſeeking out, and carrying 
food to the other (6), engaged in the office of in- 


power to lay many or few eggs. All which he manifeſteth from 
bens, and other domeſtic fowls, laying many more eggs when 
they are withdrawn, than when not. Which holds in wild as 
well as domeſtic birds, as appears from Dr. Liſter's experiment 
in withdrawing a ſwallow's egg, which by that means laid nine- 
teen eggs ſucceſſively before ſhe gave over. Vide Ray's Wiſ⸗ 
dom of God, etc. p. 137. 

(a) © Falumbes incubat focmina poſt meridiana in matuti- 
* num, cactero mas. Columbae incubant ambo, interdiu mas, 
* noQtu foemina.“ Plin. Nat. Hiſt. I. 10. e. 58. 

(3) Of the common crow, Mr. Willoughby ſaith, * The 
* females only ſit, and that diligently, the males in the mean 
time bring them viQuals; as Ariſtotle faith. In moſt other 
birds, which pair together, the male and female fit by turns.“ 
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cubation. - But of theſe matters in a more proper 
place (a). 


2. When the young ones are produced, not on- 
ly with what care do they feed and nurſe them; 
but with what ſurprizing courage do all or molt crea» 
tures defend them! It is ſomewhat ſtrange to ſee 
timid creatures (), who at other times are coward- 
ly, to be full of courage, and undaunted at that 
time; to ſee them furiouſly and boldly encounter 
their enemy, inſtead of flying from him; and ex- 

e themſelves to every danger, rather than hazard 
and forſake their young. | , 

With this earneſt concern of the irrational ani- 
mals for their young, we may join in the 

V. And laſt place, their faculty and ſagacity of 
feeding them. About which I ſhall take notice of 
three things: 

1. The faculty of ſuckling the young is an ex- 
cellent proviſion the Creator hath made for thoſe 
helpleſs creatures. And here the agreeableneſs and 
ſuitableneſs of that food to young creatures de- 
ſerves particular obſer vation; as alſo their delight 
in it, and deſire and endeavours after it, even as 


ſoon as born (c), together with the willingneſs of 


Ornithol. I. 2. ſe. 1. c. 2. ſet. 2. And I have obſerved the 
female-crows to be much farter than the males, in the time of 
incubation; by reaſon the male, out of his conjugal affection, 
almoſt ſtarves himſelf to ſupply the female with plenty. 

(a) See book vii. chap. 4. 


(b) * Volucribus natura novam quandam, pullos educandi, 


* rationem excogitavit : ipſis enim praecipuum quendam amorem 
in ea quae procrearent, ingeneravit, quo impulſu bellum pro 
* pullis cum ferocibus animalibus, quae ante declinarunt, intre- 
pide ſuſcipiunt, victumque ipſis convenientem ſuppeditant. 
Galen de uſu Part. I. 14. c. 4. | 

(c) In iis animantibus quae late aluntur, omnis fere cibus 
* matrum JaQteſcere incipit, eaque, quae paulo ante nata fant, 
* line magiſtro, duce natura, mammas appetunt, earumque uber- 
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due number at choice and pleaſure; ſome large 
numbers, but not more than they can cover, feed 
and foſter; others fewer, but as many as they can 
well nurſe and breed up. Which minds me, 

IV. Of the diligence and earneſt concern which 
irrational animals have of the production and breed- 
ing up their young. And here I have already taken 
notice of their Z7opyn, or natural affection, and 
with what zeal they feed and defend their young. 
To which may be added theſe two things: 

1. The wonderful inſtin& of incubation, It is 
utterly impoſſible, that ever unthinking, untaught 
animals ſhould take to that only method of hatch- 
ing their young, was it not implanted in their na- 
ture by the infinitely wiſe Creator. But ſo ardent 
is their deſire, ſo unwearied is their patience, when 
they are ingaged in that buſineſs, that they will a. 
bide their neſts for ſeveral weeks, deny them- 
ſelves the pleaſures, and even the neceſſaries of 
life; ſome: of them even ſtarving themſelves al- 
molt, rather than hazard their eggs ro get food; 
and others either performing the office by turns (a), 
or elſe the one kindly ſeeking out, and carrying 
food to the other (6), engaged in the office of in- 


power to lay many or few eggs. All which he manifeſteth from 
bens, and other domeſtic fowls, laying many more eggs when 
they are withdrawn, than when not. Which holds in wild as 
well as domeſtic birds, as appears from Dr. Liſter's experiment 
in withdrawing a ſu allow's egg, which by that means laid nine- 
teen eggs ſucceſſively before ſhe gave over. Vide Ray's Wi 
dom of God, etc. p. 137. ; 

(a) Palumbes incubat focmina poſt meridiana in matuti- 
* num, cactero mas. Columbae incubant ambo, interdiu mas, 
* noqtu foemina.* Plin. Nat. Hiſt. I. 10. e. 58. 

(3) Of the common crow, Mr. Willougbby faith, * The 
* females only ſit, and that diligently, the males in the mean 
time bring them viQuals; as Ariſtotle faith, In moſt other 
birds, which pair together, the male and female fit by turns.” 
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cubation. - But of theſe matters in a more proper 
place (a). 


2. When the young ones are produced, not on- 
ly with what care do they feed and nurſe them; 
but with what ſurprizing courage do all or moſt crea» 
tures defend them ! It is ſomewhat ſtrange to ſee 
timid creatures (b), who at other times are coward- 
ly, to be full of courage, and undaunted at that 
time; to ſee them furiouſly and boldly encounter 
their enemy, inſtead of flying from him; and ex- 

e themſelves to every danger, rather than hazard 
and forſake their young. | , 

With this earneſt concern of the irrational ani- 
mals for their young, we may join in the | 

V. And laſt place, their faculty and ſagacity of 
feeding them. About which I ſhall take notice of 
three things: 

1. The faculty of ſuckling the young is an ex- 
cellent proviſion the Creator hath made for thoſe 
helpleſs creatures. And here the agreeableneſs and 
ſuitableneſs of that food to young creatures de- 
ſerves particular obſervation; as alſo their delight 
in it, and defire and endeavours after it, even as 


ſoon as born (c), together with the willingneſs of 


Ornithol. 1. 2. ſect. 1. c. 2. Tet. 2. And I have obſerved the 
female · erows to be much fatter than the males, in the time of 
incubation; by reaſon the male, out of his conjugal affection, 


| almoſt ſtarves himſelf to ſupply the female with plenty. 


(a) See book vii. chap. 4. | 

(b) * Volucribus natura novam quandam, pullos educandi, 
* rationem excogitavit: ipſis enim praecipuum quendam amorem 
in ea quae procrearent, ingeneravit, quo impulſu bellum pro 
paullis cum ferocibus animalibus, quae ante declinarunt, intre- 
* pide ſuſcipiunt, victumque ipſis convenientem ſuppeditant,* 
Galen de uſu Part. I. 14. c. 4. | 

(c) In iis animantibus quae lacte aluntur, omnis fere cibus 
* matrum laQteſcere incipit, eaque, quae paulo ante nata funt, 
* line magiſtro, duce natura, mammas appetunt, earumque uber» 
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all, even the moſt ſavage and fierce animals, to part 
with it, and to adminiſter it to their young, yea, to 
teach and inſtitute them in the art of taking it. 
And laſtly, to name no more, the curious appa- 
ratus which is made for this ſervice in the divers 
ſpecies of animals, by a due number of breaſts, pro- 
portionable to the occaſions of each animal, by cu- 
rious glands in thoſe breaſts, to ſeparate that nutri- 
tive juice, the milk, by arteries and veins to convey 
it to them, and proper rivulets and channels to con- 
vey it from them, with dugs and nipples, placed in 
the moſt convenient part of the body (a) of each 
animal, to adminiſter it to their young; all theſe 


* tate ſaturantur. Atque ut intelligamus nihil horum eſſe fortui- 


tum, et haee omnia effe providae, ſolertiſque naturae, quae mul- 
* tiplices foetus procreant, ut ſues, ut canes, his mammarum data 


* eſt multitudo ; quas eaſdem paucas habent eae beſtiae, quae pauca 
* gignunt.” Cic. de Nat. Deor. I. 2. c. 31. Conſule quoque 
Galen. de uſu Part. I. 14. c. 4. et I. 15. c. 7. | 

| (a) Animalia ſolidipeda et ruminantia, vel cornigera, inter 
* femora mammas habent, quorum foetus ſtatim a partu pedibus 
* inſiſtunt, quod matres inter lactandum non decumbant ut equa, 
* aſina, etc, Animalia digitata et multipara in medio ventre, ſeil. 
* ſpatio ab inguine ad pectus, in cuniculo uſque ad jugulum, dupli- 
cem mammarum ſeriem ſortita ſunt, quae omnia decumbentia 
* ubera foetibus admovent, ut urſa, leaena, etc. Si vero haec in 
* ſolo inguine mammas gererent, propria cura inter decumben- 
dum foetus acceſſum ad mammas nonnihil praepedirent. Muli- 
* eribus mammae binae ſunt, ut et papillae, nimirum ut latus la- 
* teri conformiter reſpondeat, et ut alternatim infans a latere in 
* latus inter ſugendum transferatur, ne corpus ejus uni lateri ni- 
mis alſueſcens quoquo modo incurvetur. Simia, homo ſyl- 
* veſtris,” etc. Blaſ. Anat. Animal. part. 1. c. 6. de cane ex 
Whartono, See here what Pliny hath alſo, I. 11. c. 40. 

In the elephant, the nipples are near the breaſt, by reaſon 
the old one is forced to ſuck herſelf, -and by the help of her 
trunk conveys the milk into the mouth of her young. Vide 
Phil. Tranſ. No 336. | 
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things, I ſay, do manifeſtly proclaim the care and 
| wiſdom of the great Creator. 

2. As for ſuch animals as do in another manner 
breed up their young, by finding out food, and put- 
ting it in to their mouth, the proviſion made in them 
for this ſervice, to ſtrike, catch, to pouch and con- 
vey their prey and food to their young (a), is very 
conſiderable. And fo is alſo their ſagacity in equally 
diſtributing it among them, that among many, all 
ſhall be duly, equally, and in good order, fed. 

3. There is yet another inſtin& remaining, of 


(a) For an exemplification, I might name many animals, par- 
ticularly birds, whoſe parts are completely ſuited to this ſervice. 
They are characteriſtics of rapacious birds, to have aduncous 
| bills and talons to hold and tear; and ſtrong brawny thighs to 
ſtrike and carry their prey; as well as a ſharp piercing ſight 
to eſpy it afar off. Raii Synopſ. Method. Av. p. 1. The peli- 
can. alſo might be here named, for its prodigious bag under its 
bill and throat; big enough to contain thirty pints. Id. ibid. 
p. 122. And, to name no more, the common heron hath its 
moſt remarkable parts adapted to this ſervice; long legs for 
wading; and a long neck anſwerable thereto to reach prey; a 
wide, extenſive throat to pouch it; long toes, with ſtrong hook- 
ed talons, (one of which is remarkably ferrate on the edge) the 
better to hold their prey; a long ſharp bill to ſtrike their prey; 
and ſerrate towards the point, with ſharp hooked beards ſtand- 
ing backward, to hold their prey faſt when ſtruck; and laſtly, 
large, broad, concave wings (in appearance much too large, hea- 
vy, and cumberſome for ſo ſmall a bedy, but) of greateſt uſe 
to enable them to carry the greater load to their neſts, at ſeve- 
ral miles diſtance; as I have ſcen them do from ſeveral miles 
beyond me, to a large heronry above three miles diſtant from 
me. In which I have ſeen plaiſe, and other fiſh, ſome inches 
long, lying under the high trees in which they build; and the 
curious and ingenious owner thereof, D*Acre Barret, Eſq; bath 
ſeen a large eel conveyed by them, notwithſtanding the great an- 
noyance it gave them in their flight, by its twiſting this way 
and that way about their bodies. 
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ſuch animals as can neither adminiſter ſuck to their 
young, neither lay them in places affording food, 
nor can convey and bring them food, but do with 
weir eggs, lay up proviſions for their future young. 
Somewhat of this is reported of ſome birds (a); 
but I have myſelf, with pleaſure, frequently ſeen 
ſome of the ſpecies of inſects to carry ample provi- 
ſions into their dry and barren cells, where they 
have ſcaled them carefully and cautiouſly up with 
their eggs, partly, it is like, for incubation-ſake, 
and partly as an eaſy bed to lodge their young ; but 
chiefly, for future proviſion for their young, in their 
nympha-ſtate, when they ſand in need of food (b), 


CHAP. Xvi. 


The ConNCLUSION. 


T Us I have, as briefly as I well could, (and 

much more briefly than the matters deſerved) 
diſpatched the decad of things I propoſed in com- 
mon to the ſenſitive creatures. And now let us 
pauſe a little, and reflect. And upon the whole 
matter, what leſs can be concluded, than that there 
is a being infinitely wiſe, potent, and kind, who 
is able to contrive and make this glorious ſcene of 
things, which I have thus given only a glance of! 
For, what lefs than infinite could ftock fo vaſt a 
globe with ſuch a noble ſet of animals! all fo con- 
trived, as to miniſter to one another's help ſome 


(a) This is reported of the American oftrich mentioned by 
Acarette, in Philoſ. Tranſ. No 89, Of which ſee book vii, 
chap. 4. note (a), p. 390. 

(b) Hornets, waſps, and all the kinds of bees provide ho- 
ney; and many of the pſeudophecae, and ichneumon waſps and 
flies, carry maggots, ſpiders, etc. into their neſts; of which 
ſee above, chap. 13. note (b), p. 263. | 
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way or other, and moſt of them ſerviceable to man 
peculiarly, the top of this lower world, and who 
was made, as it were, on purpoſe to obſerve, and 
ſurvey and ſet forth the glory of the infinite Crea- 
tor, manifeſted -in his works! Who? what but 
the great God, could fo admirably provide for the 
whole animal world, every thing ſerviceable to it, 
or that can be wiſhed for, either to conlerve its 
ſpecies, or to miniſter to the being or well-being of 
individuals! Particularly, who could feed ſo ſpa- 
cious a world, who could pleaſe ſo large a number 
of palates, or ſuit ſo many palates to ſo great a va- 
riety of food, but the infinite conſervator of the 
world! And who but the ſame great He, could 
provide ſuch commodious clothing for every ani- 
mal; ſoch proper houſes, neſts, and habitations ; 
ſuch ſuitable armature and weapons; ſuch ſubtilty, 
artifice, and ſagacity, as every creature is more or 
leſs armed and furniſhed with, to fence off the in- 
Juries of the weather, to reſcue itſelf from dangers, 
to preſerve itſelf from the annoyances of its ene- 
mies; and, in a word, to conſerve itſelf, and its 
| ſpecies! What but an infinite ſuperintending 
Power could fo equally balance the ſeveral ſpecies 
of animals, and conſerve the numbers of the indi- 
viduals of every ſpecies ſo even, as not to over or 
under- people the terraqueous globe! Who, but 
the infinite wiſe Loxp of the world, could allot 
every creature its moſt ſuitable place to live in, the 
moſt ſuitable element to breathe, and move, and 
actin! And who, but He, could make ſo admir- 
able a ſet of organs, as thoſe of reſpiration are, both 
in land and water-animals! Who could contrive 
ſo curious a ſet of limbs, joints, bones, muſcles, 
and nerves, to give to every animal the moſt com- 
modious motion to its ſtate and occaſions! And, 
to name no more, what anatomiſt, mathematician, 
„ Ng 


* 
workman, yea, angel, could contrive and make 
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ſo curious, ſo commodious, and every way ſo ex- 


- quiſite a ſet of ſenſes, as the five ſenſes of animals 


are; whoſe organs are ſo dexterouſly contrived, 
ſo.conveniently placed in the body, ſo neatly ad- 
juſted, ſo firmly guarded, and ſo completely ſuited 
to every occaſion, that they plainly ſet forth the 
agency of the infinite Creator and conſervator of 
the world! © 

* $0 that here, upon a tranſient view of the ani- 
mal world in general only, we have ſuch a throng 
of glories, ſuch an enraviſhing ſcene, of things, as 
may excite us to admire, praiſe, and adore the infi- 
nitely wiſe, powerful, and kind CRRATroR; to con- 


demn all atheiſtical principles; and with holy David, 


Pſalm xiv. 1. to conclude, that he is in good ear - 


neſt a fool, that dares to ſay, © There is no Gods, 


when we are every where ſurrounded with ſuch ma- 
nifeſt characters, and plain demonſtrations of that 
infinite being. a 

But in the next book we ſhall ſtill find greater 


_ tokens, if poſſible, when I come to take a view of 


animals in particular, 
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TRIBES or ANIMALS. 


the things in common to animals, my buſineſs, 

in the next, will be to inſpect the particular 
tribes, in order to give further manifeſtations of the 
infinite Creator's wiſdom, power, and goodneſs to- 
wards the animal world, 


8 0 ON F. 


A SURvEY of MAN. 


TEE firſt genus of animals that I ſhall take notice 
of, ſhall be Man, who may juſtly claim the 
precedence in our diſcourſe, inaſmuch as Gop hath 
given him the ſuperiority in the animal world. Gen. 
1. 26. And God ſaid, Let us make man in our 
image, after our likeneſs; and let them have do- 
© minion over the fiſh of the ſea, and over the fowl 
© of the air, and over the cattle, and over all the 
* earth, and over every creeping thing that creep. 
eth upon the earth. 

And as to man, we have ſo excellent a piece of 
workmanſhip, ſuch a microcoſin, ſuch an abrige- 
ment of the Creator's art in him, as is alone ſufft- 
cient to demonſtrate the being and attributes of 
God. Which will appear, by conſidering the foul - 


and the body of man. 


T: the foregoing book, having taken a view of 


N 3 


11 


ne. I. 
Of the Sour of Man. 


M Y ſurvey of man I ſhall begin with the ſoul of 
man, by reaſon it is his moſt noble part (a), 
the copy of the divine image in us(b), in which we 
have enough to fill us with admiration of the mu- 


nificence, power, and wiſdom of the infinite Crea- 


tor (c), when we contemplate the noble faculties of 
this our ſuperior part, the vaſt reach and compals 
of its underſtanding, the prodigious quickneſs and 
piercingnefs of its thought, the admirable ſabtilry 
of its invention, the commanding power of its wiſ- 
dom, the great depth of its memory (4), and, in a 
word, its divine nature and operations, 


(a) * Jam vero animum ipſum, mentemque hominis, ratio- 
nem, conſilium, prudentiam, qui non divina cura perfecta eſſe 
* perſpicit, is his ĩpſis rebus ml videtur carere.“ Cic. de Nat, 
Deor. I. 2. c. 59. 
(b) Senſum a coeleſti demiſſum traximus arce, 
Cujus egent prona, et terram ſpectantia: mundi 
Principio indulſit communis conditor illis 
Tantum animas; nobis animum quoque. 
Juv. Sat. xv. ver. 144. 
Et eum non aliter poſſent mortalia fingi, 
Adjunxit geminas, illae cum corpore lapſae 
Intereunt: baec ſola manet, buſtoque ſuperſtes 
Exolat. Claud. de 4 Conſul. Hon. 
(c) * Nam ſiquis nulli ſectae addictus, ſed libera ſententia re- 
* rum conſiderationem inierit, conſpicatus in tanta carnium ac 
ſuecorum colluvie tantam mentem habitare; conſpicatus item 
et cujuſvis animalis conſtructionem (omnia enim declarant o- 
* pificis ſapientiam) mentis, quae homini ineſt, excellentiam in- 
* telliget, tum opus de partium utilitate, quod prius exiguum eſſe 
ſibi videbatur, perfectiſſimae theologiae verum principium con- 
ſtituet: quae theologia multo eſt major atque praeſtantior tota 
* medicina.*” Galen. de uſu Part. I. 15. c. 1. 


(d) Among many examples that I could give of perſons fa- 
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But I ſhall not dwell on this, though the ſuperior 
part of man, becauſe it is the leaſt known. Only 
there are two things I cannot eaſily paſs by, be- 
cauſe they manifeſt the ſpecial concurrence and de- 
ſign of the infinitely wiſe Creator, as having a par- 
ticular and neceſſary tendency to the management 
and good order of the world's affairs. 'The 

I. Of which is the various genii, or inclinations 
of men's minds to this, and that, and the other bu- 
ſineſs (a). We ſee how naturally men betake them- 
ſelves to this and that employment: ſome delight 


$ mous for memory, Seneca's account of himſelf may be one: 


Hane [memoriam] aliquando in me floruiſſe, ut non tantum ad 
* uſum ſufficeret, ſed in miraculum uſque procederet, non nego. 
Nom et 2000 nominum recitata, quo ordine erant dicta, red- 
* debam : et ab his qui ad audiendum preceptorem noſtrum con- 
* yenerunt, ſingulos verſus a ſingulis datos, cum plures quam 200 
* efficerentur, ab ultimo incipiens uſque ad primum recitabam.? 
After which, mention is made of the great memory of Latro Por- 
cius, (ehariſſime mihi ſodalis, Seneca calls him) who retained in 
his memory all the declamations he had ever ſpoken, and never 
had his memory fail lim, not ſo much as in one ſingle word, 
Alſo, he takes notice of Cyneas, ambaſſador to the Romans, from 
king Pyrrhus, who in one day had ſo well learned the names of 
his ſpectators, that * poſtero die novus homo et ſenatum, et om- 
nem urbanam cireumfuſam ſenatu plebem, nominibus ſuis per- 
* ſalutavit.” Senec. Controverſ. I. 1. init. Vide quoque Plin, 
I. 5. c. 24. where he alſo adds other examples, viz. * Cyrus rex 
omnibus in exercitu ſuo militibus nomina reddidit; L. Scipio 
populo Rom. Mithridates 22 gentium rex, totidem linguis jura 
* dedit, pro concione ſingulas fine interprete affatus, Charmidas, 
* ſeu potius Carneades, - quae quis exegerat volumina in biblio- 
* thecis, legentis modo repreſentavit.“ | 
(a) Diverſis etenim gaudet natura miniſtris, 

Ut fieri diverſa queant ornantia terras. 

Nee patitur eunctos ad eandem currere metam, 

Sed varias jubet ire vias, varioſque labores 

Suſcipere, ut vario eultu fit pulchrior orbis. Vat". A 

Paling. in Scorp. 
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moſt in learning and books, ſome in divinity, ſome 
in phyſic, anatomy, and botany, ſome in critical 
learning, and philology, ſome in mathematics, 
ſome in metaphyſics, and deep reſearches; and 
ſome have their delight chiefly in mechanics; ar- 
chiĩtecture, war, navigation, commerce, agricul- 
ture; and ſome have their inclinations lie even to 
the ſervile offices of the world, and an hundred 
things beſides. | 
No all this is an admirably wiſe, as well as moſt 
[neceſſary proviſion, for the eaſy and ſure tranſact- 
ing the world's affairs; to anſwer every end and oc- 
cath of man, yea, to make man helpful to the 
poor helpleſs beaſts as far as his help is needful to 
them; and all, without any great trouble, fatigue, 
or great inconvenience to man; rather as a plea- 
ſure and diverſion to him. For fo far it is Fom 
being a toil, that the greateſt labours (a), cares, yea, 
and dangers too, become pleaſant ro him who is 
Purſuing his genius, and whoſe ardour of inclinati- 
on eggs him forward, and buoys him up under all 


Ourac | drt Otros Xapitvra Jdc! 

"Ardpaciv, etc. 
Ita non omnibus hominibus ſua dona dat Deus, neque bo- 
* nam indolem, neque prudentiam, nec eloquentiam : alius nam- 
- © que vultum habet deformem ; ſed Deus formam eloquentia or- 
nat, etc. Hom, Odyſ. 8. The like alſo in Iliad. I. 23. 
(2) Although Solomon declares, Eccl. xii. 12. That much 
.* ſtudy is a wearineſs to the fleſh;? yet we ſee with what plea- 
ſure and affiduity many apply themſelves to ir. Thus Cicero 
tells of Cato, whom he caſually found in Lucullus's library; 
M. Catonem vidi in bibliotheca ſedentem, multis circumfuſum 
* Stoicoram libris. Erat enim, ut ſcis, in eo incxhauſta aviditas 
* legendi, nec ſatiari poterat: quippe ne reprehenſionem quidem 
* yulgi inanem reformidans, in ipſa curia ſoleret legere ſuepe dum 
ſenatus cogeretur—— ut Heluo librorum videbatur. Cic. 
de Finibus I. 3. c. 3. 27 | 


ö 
e 
1 
| 


© palehritudine virtutis vim divinam mentis agnoſeito.“ Cie, 
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oppoſition, and carrieth him through every ob- 
ſtacle, to the end of his deſigns and deſires. 

II. The next is, the Inventive power of the 
foul (a). Under which I might ſpeak of ce 
things; but I ſhall take notice only of two, becauſe 
they manifeſt the particular concern and agency of 
the infinitely wiſe Creator. The 

1. Is, That man's invention ſhould reach to ſuch 
a great variety of matters; that it ſhould hit upon 
every thing that may be of any uſe, either to him- 
ſelf, or to human ſociety, or that may any ways 
promote, what in him lies, the benefit of this lower 
part of the creation. 


For the illuſtration of this, I might take a view . 


of all the arts and ſciences, the trades, yea, the 
very tools they perform their labours, and contriv- 
ances with, as numerous as their occaſions and con- 
trivances are various. Indeed, what is there that fall- 
eth under the reach of man's ſenſes, that he doth 
not employ to ſome uſe and purpoſe, for the world's 
good? The celeſtial bodies, the ſum, the moon, 
with the other planets, and the fixed ſtars, he em- 
ploys to the noble uſes of aſtronomy, navigation, 
and geography. And, what a noble acumen, what 


a vaſt reach muſt the foul be endowed with, to in- 
vent thoſe curious ſciences of geometry and arith- 


metic, both ſpecious, and in numbers; and thoſe 
nice and various inſtruments, made uſe of by the 
geometrician, aſtronomer, geographer, and failor! 
And laſtly, what a wonderful ſagacity is ſhewn in 
the buſineſs of optics, and particularly in the late. 
invention of the teleſcope; wherewith new wonders 


(a) * Mentem hominis, quamvis eam non videas, ut Deum 
non vides, tamen ut deum agnoſeis ex operibus ejus, fic ex 
* memoria rerum, et inventione, et celeritate motus, omuique 


* Tuſc, Quasſt. I. 1. c. 25. 
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are diſcovered among God's works, in the heavens, 
as there are here on earth, with the microſcope, and 
other glaſles ! . 

And as for this lower world, what material is 
there to be found; what kind of earth, or ſtone, 
or metal; what animal, tree, or plant, yea, even 
the very ſhrubs of the field; in a word, what of all 
the excellent variety, the Creator has furniſhed the 
world with, for all its uſes and occaſions, in all ages; 
what I fay, that man's contrivance doth not extend 
unto, and make ſome way or other advantageous to 
himſelf, and uſeful for building, clothing, food, 
phyſic, or for tools or utenſils, or for even only 
pleaſure and diverſion ! 0174 

But now conſidering the great power and extent 
of human invention, | 

2. There is another thing, that doth farther de- 
monſtrate the ſuper-intendence of the great Creator 
and conſervator of the world; and that is, that 
things of great, and abſolutely neceſfary uſe, have 
ſoon, and eaſily occurred to the invention of man; 
but things of little uſe, or very dangerous uſe, are 
rarely and ſlowly diſcovered, or ſtill utterly un- 
diſcovered. We have as early as the Moſaic hiſtory, 
an account of the inventions of the more uſcful 
crafts and occupations: thus, Gen. iii. 23. Adam 
was ſent forth from the garden of Eden, by God 
© himſelf, to till the ground.“ And in the next 
chapter, his two ſons Cain and Abel; the one was 
of the ſame, occupation, a tiller of the ground, the 
other a keeper of ſheep (a). And the poſterity of 
theſe are in the latter end of Gen. iv. recorded, 
© Jabal, to have been the father of ſuch as dwell in 
© rents (b);* i. e. he was the inventor of tents, and 
paring thoſe moveable houſes. in the fields, for 
looking after, and depaſturing their cattle in the 

deſarts, and uncultivated world. Tubal-Cain was 


(2) Gen, iv, 2. 00) Ver. 20. 
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« aninſtruQor of every artificer in braſs and iron (a) 
or the firſt that found out the art of © melting, 
« and malleating metals (), and making them 
uſeful for tools, and other neceſſary implements, 
And his ſiſter Naamah, whoſe name is only men- 
tioned, is by ſome thought to have been the in- 
ventor of ſpinning and clothing. Yea, the ve 
art of muſic is thus early aſcribed to Jubal (c); ſo 
indulgent was the Creator to find a means to di- 
vert melancholy, to cheer the ſpirits, and to enter. 
tain and pleaſe mankind. But for things of no uſe, 
or but little uſe, or of pernicious conſequence, ei- 
ther they have been much later thought of, and with 
great difficulty, and perhaps danger too, brought 
to paſs; or elſe they ſtill are, and perhaps will al- 
ways remain, exerciſes of the wit and invention of 
men. 

Of this we might give divers inſtances: in ma- 
thematics, about ſquaring the circle (4); in me- 


(a) Gen. iv. 22. To 5 

(b) Zpupoxcerog, the LXX call him, i, e. a worker with an 
hammer. | | | 

(e) Gen. iv. 21. | 

(d) Although the quadrature of the circle hath in former 
ages exerciſed ſome of the greateſt mathematical wits; yet no- 
thing has been done in that way ſo conſiderable, as in and fince 
tho middle of the laſt century; when in the year 1657, thoſe 
very ingenious and great men, Mr. William Neil, and my lord 
Brounker, and Sir Chriſtopher Wren afterwards, in the fame 
year, geometrically demonſtrated the equality of ſome curves 
to a ſtrait line. Soon after which, others at home, and abroad, 
did the like in other curves. And not long afterwards, this 
was brought under an analytical calculus: the firſt ſpecimen 
whereof, that was ever publiſhed, Mr. Mercator gave in 1688; 


in a demonſtration of my lord Brounker's quadrature of the hy- _ 


perbola, by Dr. Wallis's reduction of a fraction, into an infi- 
nite ſeries by diviſion. But the penetrating genius of Sir Iſase 
Newton had diſcovered a way of attaining the quantity of all 


\ 
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chanics (a), about the art of flying; and in navi- 
gation, about finding the longitude. Thele things, E 
although ſome of them in appearance innocent, yea, 
perhaps very uſeful, yet remain for the moſt part 4 
ſecret ; not becauſe the diſcovery of moſt of them 
is more impoſſible, or difficult than of many other 
things, which have met with a diſcovery ; nor is it 
for want of man's diligence therein, or his careful 
purſuit and enquiry after them, (for perhaps, no- 
thing already diſcovered hath been more eagerly 
ſought after;) but with much better reaſon (I am 
ſure with greater humility and modeſty) we may 
_ conclude it is, becauſe the infinitely wiſe Creator, 
and ruler of the world, hath been pleaſed to lock 


quadrible curves analytically, by his method of fluxions, ſome | 
time before the year 1688, as I find very probable from an hiſto. 
ical account, in a long letter of Mr. Collins, written in his own 
hand, and ſent to Richard Townley, Eſq; of Lancaſhire, whoſe 
papers are in my hands. In that letter Mr. Collins ſaith, that 
in September 1668, Mr. Mercator publiſhed his Logarithmo- 
* technica, one of which he ſoon ſent to Dr. Barrow, who there- 
upon ſent him up ſome papers of Mr. Newton's [now Sir lſaac;] 
* by which, and former communications made thereof by the au- 
- * thor, to the doctor, it appears, that the ſaid method was invent- 
| ed ſome years before by the ſaid Mr. Newton, and generally 
= * applied.* And then he goes on to give ſome account of the 
| method; what it performs in the circle, etc. what Mr. Gregory 
had done in that kind. who intended to publiſh ſomewhat in 
Latin about it, but would not anticipate Mr. Newton, the firſt 
* inventor thereof; with much more of this nature. The de- 
fign, I find, of that indefatigable promoter of mathematics, Mr. 
| Collins, was to acquaint Mr. Townley, in his letter, with what 
had been done; and to get the aſſiſtanee of that ingenious gentle- 
man, towards the compleating a body of algebra. 
(a) I do not mention here the perpetual motion, which hath 
exerciſed the mechanical wits for many ages, becauſe it is a thing | 
impoſſible, if not a contradiction: as the before-commended Dr. : 
Clarke aſſerts in Rohaul, Phyſ. p. 133. 
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up theſe things from man's underſtanding and in- 
vention, for ſome reaſons beſt known to himſelf, or 
| becauſe they might be of ill conſequence, and dan - 


gerous amongſt men: 


As in all probability the art of flying would par- 
ticularly be: an art which in ſome caſes might be 
of good uſe, as to the geographer and philoſopher; 
but in other reſpects, might prove of dangerous and 
fatal conſequence: as for inſtance, by putting it in 
man's power to diſcover the ſecrets of nations and 
families more than is conſiſtent with the peace of 
the world for men to know; by giving il! men 
greater opportunities to do miſchief, which it would 
not lie in the power of others to prevent; and, as 
one obſerves (a), by making men leſs ſociable: * For 
© upon every true or falſe ground of fear, or diſcon- 
tent, and other occaſions, he would have been flut- 
© tering away to ſome other place; and mankind, 
inſtead of cohabiting in cities, would, like the 
© eagle, have built their neſts upon rocks,” oY 
That this is the true reaſon of theſe matters, is 

manifeſt enough from holy. ſcripture ; and rea- 
ſon (6) alſo gives its ſuffrage thereto, The ſcripture 
expreſly tells us, that every good gift, and every 
perfect gift, is from above, and cometh down from 
* the Father of lights, St. James i. 17. Solomon, 
Prov. ii. 6, faith, The Lord giveth wiſdom ;- out 
© of his mouth cometh knowlege and underſtand» 
ing.“ And Elihu is very expreſs, Job xxxii. 8. 
© But there is a fpirit in man, and the inſpiration 
Jof the Almighty giveth them underſtanding; 
Io Tarroxperopds i510 U id daxuon, as the 
LXX render it, The inſpiration, the afflatus of 
* the Almighty, is their inſtructor, miſtreſs, or 


(4) Grew's Coſmol. Sacr. 1. 1. e. 5. ſect. 25. | 
(% Nemo igitur vir magnus ſine aliquo afflatu divino un- 
e quam ſuit. Cie. de Nat. Deor. I. 2+ C. 66. 


206 Of Mar's InvenTton. Book V. 


teacher. And in ſcripture, not only the more 


noble, ſuperior acts of wiſdom or ſcience, but much 


inferior alſo, bear the name of wiſdom, knowlege, 


and underſtanding, and are aſcribed unto God, 


It is well known that Solomon's wiſdom is wholly 
aſcribed unto God; and the wiſdom and under. 
ſtanding which God is ſaid to have given him, 
1 Kings iv. 29. is particularly ſet forth in the fol- 
lowing verſes, by his great ſkill in moral and na- 
tural philoſophy, in poetry, and probably in aſtro- 
nomy, geometry, and ſuch other of the politer ſci- 

ences, for which Egypt, and the Eaſtern nations 
were celebrated of old (a); And Solomon's wiſ- 
© dom excelled the wiſdom of all the children of the 
© eaſt country, and all the wiſdom of Egypt. For 
© he was wiſer than all men, than Ethan, etc. And 
© he ſpake 3000 proverbs: and his ſongs were 1005, 
And he ſpake of trees, from the cedar to the hyſ- 
© ſop of the wall, (i. e. of all forts of plants; ) alſo 
8 of beaſts, fowl, creeping things, and fiſhes.” 80 
likewiſe the wiſdom of Daniel, and his three com- 
panions, is aſcribed unto God, Dan. i. 17. As for 
© theſe four children, God gave them knowlege, 
© and ſkill in all learning and wiſdom; and Daniel 


had underſtanding in all viſions and dreams. 


And accordingly in the next chapter, Daniel ac- 
knowlegeth and praiſeth God, ver. 20, 21. Da- 
© niel anſwered and faid, Bleſſed be the name of 
© God for ever and ever, for wiſdom and might are 
his. He giveth wiſdom unto the wiſe, and know- 
© lege to them that know underſtanding.” But not 


| (a) Egypt, and ſome of the Eaſtern nations, are celebrated 
for their ſkill in polite literature; both in ſcripture and profane 


ſtory: Job was of thoſe parts; ſo were the Zopoi and Mayo, 


the Brachmans and Gymnoſophiſts. Moſes and Daniel had their 
education in theſe parts: and Pythagoras, Democritus, and o- 
chers, travelled into theſe parts fo the ſake of learning. 
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only {kill in the ſuperior arts and ſciences, but even 
in the more inferior mechanic arts, is called by the 
fame names, and aſcribed unto God : thus for the 


workmanſhip of the tabernacle, Exod. xxxi. 2. to 


ver. 6. See, I have called Bezaleel; and I have 
filled him with the Spirit of God, in wiſdom, and 
jn underſtanding, and in all manner of workman- 
© ſhip: to deviſe cunning works, to work in gold, 
« ſilver and braſs; and in cutting of ſtones, to ſer 
© them; and in carving of timber, to work in all 


manner of workmanſhip.” So the ſpinſters, weav- 


ers, and other crafts-people, are called wiſe-heart- 
ed, Exod. xxxiv. 10, 25. and other places. And 
in Exod. xxxvi. 1, etc. the Lord is faid to have put 
this wiſdom in them, and underſtanding to know 
how to work all theſe manner of works, for the ſer- 


vice of the ſanctuary. And laſtly, to name no more 


inſtances, Hiram the chief architect of Solomon's 
temple, is in 1 Kings vii. 14. and 2 Chron. ii. 14. 
called © a cunning man, filled with wiſdom and un- 
« derſtanding, to work in gold, ſilver, . braſs, iron, 
© ſtone, timber, purple, blue, fine linnen, and crim- 
© ſon; alſo to grave, and find out every device which 
© ſhould be put to him.” | 

Thus doth the word of God aſcribe the contriv- 
ances and crafts of men, to the agency, or influence 
of the Spirit of God, upon that of man. And there 
is the ſame reaſon for the variety of genii, or incli- 
nations of men alſo; which from the ſame ſcriptures 
may be concluded to be a deſignation, and tranſ- 
action of the ſame almighty governour of the world's 
affairs. And who indeed, but He, could make ſuch 
a divine ſubſtance, endowed with thoſe admirable 
faculties and powers, as the rational ſoul hath; a be- . 
ing to bear the great Creator's vicegerency in this 
lower world; to employ the ſeveral creatures; to 
make uſe of the various materials; to manage the 


grand buſineſs ; and tofſurvey the glories of all the 


* 
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viſible works of God! A creature, without which 
this lower world would have been a dull, uncouth 
and deſolate kind of globe! Who, I ſay, or what 
leſs than the infinite God, could make ſuch a ratio- 
nal creature, ſuch a divine ſubſtance as the ſoul ! 
For if we ſhould allow the Atheiſt any of his non- 
ſenſical ſchemes, the Epicurean his fortuitous con - 
courſe of atoms, or the Carteſian (a) his created 
matter put in motion; yet with what tolerable ſenſe 
could he, in his way, produce ſuch a divine, think- 
ing, ſpeaking, contriving, ſubſtance as the ſoul is; 
endowed exactly with ſuch faculties, powers, and 
diſpoſitions as the various neceſſities and occaſions 
of the world require from ſuch a creature! Why 
ſhould not rather all the acts, the diſpoſitions and 
contrivances of ſuch a creature as'man, if made in 
a mechanical way, and not contrived by God, have 
been the ſame? Particularly, why ſhould he not 
have hit upon all contrivances of equal uſe, early, 
as well as many ages ſince? Why not that man have 
effected, as well as this, ſome thouſands of years after? 
Why alſo ſhould not all nations, and all ages (5), im- 
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(a) As we are not to accuſe any falſly, ſo far be it from me to 
| detract from ſo great a man as monſieur Cartes was; whoſe prin- 
ciples, although many have perverted to atheiſtical purpoſes, and 
whoſe notions have, ſome of them, but an ill aſpect, yet I am 
unwilling to believe he was an Atheiſt; ſince in his Principia Phi- 
loſophiae, and other of his works, he vindicates himſelf from this 
charge; and frequently ſhews ſeemingly a great reſpec for reli · 
gion: beſides that, many of his ſaſpicious opinions are capable 
of a favourable interpretation, which will make them appear in a 
better form : thus when he diſcardeth final cauſes from his philo- 
ſophy, it is not a denial of them; but only excluding the conſi- 
deration of them, for the ſake of free philoſophiſing; it being the 
buſineſs of a divine, rather than a philoſopher, to treat of them. 
-  (b) For ages of learning and ignorance, we may compare the 
preſent, and ſome of the ages before the reformation. The laſt « 
century, and the few years of this, have had the happineſs to 
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* 

5 rove in every thing, as well as this, or that age, or 

1 nation only (a)? Why ſhould the Greeks, the Arabi» 

| 

t be able to vie with any age for the number of learned men of 
4 all profeſſions, and the improvement made in all arts and ſcien- 

! ces; too many, and too well known to need a ſpecification. 


But for ignorance, we may take the ninth age, and ſo down 
to the reformation; even as low as queen Elizabeth, although 
learning began to flouriſh; yet we may gueſs how matters ſtood,' 
even among the clergy, by her 53. Injunct. An. 1559. * Such 
« as are but mean readers ſhould peruſe over before, once or 
twice, the chapters and homilies, to the intent they may read 
to the better underſtanding of the people, the more encou- 
* ragement of godlineſs.“ Spar. Collect. p. 82. But this is no- 
thing, in compariſon to the ages before, when a monk ſaid, 
* Graccum non eſt legi; or as £ſpencacus more elegantly bath 
it, Graece noſſe ſuſpectum, Hebraice prope haereticum. Which 
ſuſpicion, ſaid the learned Hgkewill, Rhemigius ſurely was not 
guilty of, in commenting upon diffamatus, 1 Theſ. i. 8. who 
faith, that St. Paul ſomewhat improperly put that for dirvzlgatus, 
not being aware that St. Paul wrote in Greek, and not in La- 
tin. Nay, ſo great was their ignorance, not only of Greek, 
but of Latin too, that a prieſt baptized * in nomine Patria, et 
** Filia, Spiritua ſanta.” Another ſuing his pariſhioners for not 
paving his church, proved it from Jer. xvii 18. * Paveant illi, 
| non paveam ego.“ Some divines in Eraſmus's time under- 
took to prove Heretics ought to be burnt, becauſe the apoſtle 
ſaid, Haereticum devita.“ Two friars diſputing about a plu- 
rality of worlds, one proved it from Annon decem ſunt facti 
mundi? The other replied, * Sed ubi ſunt novem?? And 
notwithſtanding their ſervice was read in Latin, yet ſo little 
was that underſtood, that an old prieſt in Henry VIII. read 
mumpſimus Domine for ſumpſimus : and being admoniſhed of it, 
he ſaid, he had done ſo for thirty years, and would not leave 
his old mumpſimus for their new ſumpſimus. Vide Hakowlll, 
Apol. I. 3. c. 7. ſet. 2. 

(a) There is, it ſcems, in wits and arts, as in all things 
*. beſide, a kind of circular progreſs: they have their birth, 
* their growth, their flouriſhing, their failing, their fading; and 
within a while after, their reſurtection, and reflouriſhing again. 
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ans, the Perſians, or the Egyptians of old, ſo far exceed 


thoſe of the ſame nations now? Why the Africans 
and Americans, fo generally ignorant and barbarous, 
and the Europeans, for the moſt part, polite and cul- 
tivated, addicted to arts and learning ? How could it 
come to pals, that the uſe of the magnet (a), print- 


© The arts flouriſhed for a long time among the Perſians, the 
* Chaldacans, the Egyptians---But-afterwards the Graecians got 
© the ſtart of them, and are now become as barbarous themſelves, 
© as formerly they eſteemed all belides themſelves to be.“ About 
the birth of Chriſt, learning began to flouriſh in Italy, and ſpread 
all over Chriſtendom, till the Goths, Huns, and Vandals, ran- 
ſacked the libraries, and defaced almoſt all the monuments of 
antiquity: ſo that'the lamp of learning ſeemed to be put out, 
for near the ſpace of 1000 years, till the firſt Manſor, king of 
Africa and Spain, raiſed np, and ſpurred forward the Arabian 
wits, by great rewards and encouragements. Afterwards Petrarch 
opened ſuch libraries as were undemoliſhed. He was ſeconded 
by Boccace, and John of Ravenna, and ſoon after by Aretine, 
Philelpbus, Valla, etc. And thoſe were followed by Aineas Syl- 
_ vius, Angelus Politianus, Hermolaus Barbarus, Marſilius Ficinus, 
and Joh. Picus of Mirandula. Theſe were backed by Rud. Agri- 


cola, Reucline, Melancthon, Joach. Camerarius, Wolph. Lazius, 


Beat. Rherianns, Almaines: by Eraſmus of Rotterdam; Vives, 
a Spaniard; Bembus, Sadoletus, Eugubinus, Italians : Turnebus, 
Meretus, Ramus, Pithaeus, Budacus, Amiot, Scaliger, French- 
men: Sir Tho. More, and Linaker, Engliſhmen. And about 
this time, even thoſe northern nations yielded their great men; 
Denmark yielded Olaus Magnus, Holſter, Tycho Brahe, and 
Hemingius; and Poland, Hoſtus, Frixius, and Crumerus. But 
to name the worthics that followed theſe, down to the preſent 


time, would be endleſs, and next to impoſſible. See therefore p. 


Hakewill's Apol. l. 3. e. 6. ſe. 2. 
(a) Dr. Gilbert, the moſt learned and accurate writer on the 
magnet, ſhews, that its attractive virtue was known as early as 


Plato and Ariſtotle; but its direction was a diſcovery of later 


apes. He ſaith, © Superiori aevo 300 aut 400 labentibus annis, mo- 
© tus magneticus in Boream et Auſtrum repertus, aut ab homini- 
* bus rurſus recognitus fuit. De Mag. I. 1. c. 1. But who the 
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happy inventor of this lucky diſcovery was, is not known. 
There is ſome, not inconſiderable, reaſon to think, our famous 
countryman, Rog. Bacou, either diſcovered, or at leaſt knew of 
it. But for its uſe in navigation, Dr. Gilbert ſaith, * In regno 
* Neapolitano Melphitani omnium primi, uti ferunt, pyxidem 
« jnſtruebant nauticam - edocti a cive quodam Jol. Goia, A. D. 
« x300,” ibid. If the reader hath a mind to ſee the arguments 
for the invention being as old as Solomon's or Plautus's time, or 
of much younger date, he may conſult Hakewill, ib. e. 10. ſe, 
4. or Purchas Pilgr. I. 1. c. 1 ſee, 1 I. 

As to the magnetic variation, Dr. Gilbert attributes the diſ- 


covery of it to Sebaſtian Cabott. And the inclination, ar dip- 


ping of the needle, was the diſcovery of our ingenious Rob, 
Norman. And laſtly, the variation of the variation was firſt 
found out by the ingenious Mr. H. Gellibrand, Aſtr. Prof. of 
Greſh. Coll. about 1634. Vide Gellibr. Diſc. Math. on the 
Variation of the Mag. Needle, and its Variat. anno 163g. 

But ſince that, the before commended Dr. Halley, having 


formerly, in Phil. Tranſ. Ne 148, and 195, given a probable 


hypotheſis of the variation of the compaſs, did, in the year 
1700, undertake a long and hazardous voyage, as far as the 
ice near the ſouth pole, in order to examine his ſaid hypothe- 
ſis, and to make a ſyſtem of the magnetical variations: which 
being ſoon after publiſhed, has been ſince abundantly confirmed 
by the French, as may be ſeen in ſeveral of the late Memoires 
de Phyſique et de Mathematique, publiſhed by the French Aca- 
demie des Sciences. 

To theſe diſcoveries, I hope the reader will excuſe me, if I 
add one of my own, which I deduced ſome years ago, from. 
ſome magnetical experiments and obſervations I made; which 
diſcovery I alſo acquainted our Royal Socicty with, ſome time 
ſince, viz. that as the common, horizontal needle is continually 
varying up and down, towards the E. and W. ſo is the dipping. 


needle varying up and down, towards or fromwards the zenith, 


with its magnetic tendency, deſcribing a circle round the pole 
of the world, as I conceive, or ſome other point. So that if we 
could procure a needle ſo nicely made, as to point exactly ac- 
cording to its magnetic direction, it would, in ſome certain 
number of years, deſcribe a circle of about 13 gr. radius round. 
the magnetic poles northerly and ſoutherly. This I have for, 
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ing (a), clocks (5), teleſcopes (c), and an hundred 
things beſides, ſhould eſcape the diſcovery of Ar- 
chimedes, Anaximander, Anaximenes, Poſſidonius, 


ſeveral years ſuſpected, and have had ſome reaſon for it too, 
which I mentioned three or four years ago, at a meeting of 
our Royal Society; but I have not yet been ſo happy to pro- 
cure a tolerable good dipping-needle, or other proper one to my 
mind, to bring the thing to ſufficient teſt of experience, as in a 
ſhort time I hope to do, having lately hit upon a contrivance 
that may do the thing. 

(a) It is uncertain who was the inverter of the art of printing, 
every hiſtorian aſcribing the honour thereof to his own city or 
country. "Accordingly ſome aſcribe the invention of it to John 


Guttenburg, a knight of Argentine, about 1440, and ſay that 


Fauſtus was only his aſſiſtant. Bertius aſcribes it to Laurence 
John, of Haerlem, and faith, Fuſt, or Fauſt, ſtole from him both 
his art and tools. And, to name no more, ſome attribute it to 
| Jobn Fuſt or Fauſt, and Peter Schoeffer (called by Fuſt, in ſome 
of his imprimaturs, Pet. de Gerneſhem puer meus.) But there is 
now to be ſeen at Haerlem, a book or two printed by Lau. Koſter, 
before any of theſe, viz. in 1430, and in 1432. (See Mr. Ellis's 
Letter to Dr. Tyſon, in Phil. Tranſ. Ne 286.) But be the firſt 
inventer who it will, there is however great reaſon to believe the 
art received great improvements from Fauſt, and his ſon-in-law 
Schoeffer, the latter being the inventer of metalline types, which 
were cut in wood before, firſt in whole blocks, and afterwards in 
fingle types or letters. See my learned friend Mr. Wanley's ob- 
ſervations, in Phil. Tranſ. Ne 288, and 310. 


(3) Concerning the antiquity and invention of docks and. 
clock-work, I refer the reader to a little book, called, The Ar- 


tificial Clock-maker, chap. 6. where there is ſome account of 
the antients inventions in clock-work, as Archimedes's ſphere, 
Cteſibiusꝰs clock, etc. 

(e) The invention of Teleſcopes, Hieron. Syrturus gives this 
account of. Prodiit Anno 1609, ſeu genius, ſeu alter vir adhuc in- 
* cognitus, Hollandi ſpecie, qui Middleburgi in Zelandia convenit 
* Joh. Lipperſcin——Juſſit perſpicilla plura tam cava quam con- 
* vexa, confici. Condicto die rediit, abſolutum opus capiens, atque 
ut ſtatim habuit prae manibus, bina ſuſcipiens, cavum ſcil. et 
* convexum, unum et alterum oculo admovebat, et ſenſim dimo- 
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or other great virtuoſos of the early ages, whoſe 
contrivances of various engines, ſpheres, clepſydrae, 
and other curious inſtruments, are recorded (a)? 


© yebat, ſive ut punctum concurſus, five ut artificis opus probaret, 
* poltea abiit. Artifex, ingenii minime expers, et novitatis curio- 
* ſus coepit idem facere et imitari,” etc, V. Muf. Wor. I. 4. c. 7. 

(a) Among the curious inventions of the antients, Archytas's 
dove was much famed; of which Aul. Gellius gives this account: 
* Scripſerunt ſimulachrum columbae e ligno ab Archyta ratione 
« quadam diſciplinaque mechanica factum, volaſſe: ita erat ſcili- 
cet libramentis ſuſpenſum, et aura ſpiritus incluſa atque occulta 
* concitum.” Net. Attic. I. 10. c. 12. The ſame eminent Py- 
thagorean philoſopher, as Favotinus in Gellius calls him, is by 
Horace accounted a noble geometrician too, © Te maris et terrae, 
* numeroque carentis arenae Menſorem Archyta.* Among the 
reſt of his inventions, childrens rattles are aſcribed to him. Ari- 
ſtotle calls them, Ar yuru @harayn, Polit. 8. i. e. Archytas's 
rattle. And Diogenianus, the grammarian, gives the reaſon of 
his invention, *Apyyru raarayy tri Tov, etc. * That Archy- 
* tas's rattle was to quiet children; for ha having children, con- 
* trived the rattle, which he gave them to prevent their tum- 
bling [ia R,] other things about the houſe.” | 

To theſe contrivances of Arghytas, we may add Regiomonta- 
nuss wooden eagle, which flew forth of the city, aloft in the 
air, met the emperor a good way off, coming towards it, and 
* having ſaluted him, returned again, waiting on him to the city 


gates.“ Alſo his iron fly, which at a feaſt © flew forth of his 
hands, and taking a round, returned thither again.“ Vide 
Hakewill, ubi ſupra, c. 10. ſect. 1. * 


As to other inventions of the antients, ſuch as of letters, 
bricks, and tiles, and building houſes, with the ſaw, rule, and 
plumber, the lath, augre, glue, etc. alſo the making braſs, gold, 
and other metals; the uſe of ſhields, ſwords, bows, and arrows, 
boots, and other inſtruments of war; the pipe, harp, and other 
muſical inſtruments; the building of ſhips, and navigation, and 
many other things beſides; the inventers of theſe, as reported 
by antient heathen aber may be N met with in 
Pliny, Nat. Hiſt. I. 7. e. $6. 

But in this account of Pliny, we may obſerye whence the 
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And why cannot the preſent or paſt age, ſo eminent 
for polite literature, for diſcoveries and improve. 
ments in all curious arts and buſineſſes (perhaps be- 
yond any known age of the world ; why cannot it, 
| I fay) diſcover thoſe hidden Quaeſita, which may 
probably be reſerved for the diſcovery of future and 
leſs learned generations? 1 
Of theſe matters, no ſatisfactory account can be 
given by any mechanical hypotheſis, or any other 
way, without taking in the . of the 
great Creator and ruler of the world; who often- 
times doth manifeſt himſelf in ſome of the moſt 
conſiderable of thoſe works of men, by ſome re- 
markable tranſactions of his providence, or by 
ſome great revolution or other happening in the 
World thereupon. Of this I might inſtance in the 


antients, even the Romans themſelves in ſome meaſure, had 
their accounts of theſe matters, viz. from the fabulous Greeks, 
uho were fond of aſcribing every thing to themſelves. * The 
| * truth is (faith the moſt learned biſhop Stillingfleet) there is 
3 * nothing in the world uſeful or beneficial to mankind, but they 
have made a (ſhift to find the author of it among themſelves. 
* If we enquire after the original of agriculture, we are told of 
Ceres and Triptolemus ; if of paſturage, we are told of an Ar- 
* cadian Pan; if of wine, we preſently hear of a Liber Pater; 
* if of iron inſtruments, then who but Vulcan! if of muſic, none 
Hike to Apollo. If we preſs them then with the hiſtory of other 
* nations;, they are as well provided here; if we enquire an ac- 
count of Europe, Aba, or Libya; for the firſt, we are told a fine 
* ſtory. of Cadmus's ſiſter; for the ſecond, of-Prometheus's mo- 
ther of that name; for the third, of a dapghter of Epaphus. 
And ſo the learned author goes on with other particular nations, 
© which they boaſted themſelves to be the founders of. Only 
* the grave Athenians thought ſcorn to have any father aſſigned 
them, their only ambition was to. be accounted ! aborigines et 
+ «+ genuini terrae. But the ignorance and vanity of the Greek 
hiſtory, that learned author hath ſufficiently refuted. Vide Stil- 
Iingfleet's Orig. Sacr. part 1. book 1. chap. 4. 


bl 


invention of printing (a), ſucceeded firſt by a train 
of learned men, and the revival of learning, and 
ſoon aſter that by the reformation, and the much 
greater improvements of learning at this day. But 
the moſt conſiderable inſtance I can give 1s, the 
| progreſs of Chriſtianity, by means of the civilized 
diſpoſition, and large extent. of the Roman empire, 
The latter of which, as it made way for human 
wer, ſo the former made way for our moſt ex- 
cellent religion into the minds of men. And fo I 
hope, and earneſtly pray, that the omnipotent and 
all-wiſe ruler of the world will tranſact the affairs 
of our moſt holy religion, ere it be long, in the 
heathen world; that the great improvements made 
in the laſt, and preſent age, in arts and ſciences, 


in navigation and commerce, may be a means to 
tranſport our religion, as well as name, through 


all the nations of the earth. For we find that our 
culture of the more polite and curious ſciences, and 
our great improvements in even the mechanic arts, 
have already made a way for us into ſome of the 
largeſt and fartheſt diſtant nations of the earth ; par- 
ticularly into the great empire of China (5). 


(a) Whether printing was invented in. 1440, as many ima- 
gine, or was ſooner practiſed, in 1430, or 1432, as Mr. Ellis's 
account of the Dutch inſcription, in Phil. Tranſ. Ne 286. doth 


import; it is however manifeſt, how great an influence, as it was 


natural. this invention had in the promoting of learning ſoon 
afterwards, mentioned before in note (a), p. 312. After which 
followed the reformation, about the year 1515. ; 
0) The Chineſe being much addicted to judicial aſtrology, 
are great obſervers of the heavens, and the appearances in them. 


For which purpoſe they have an obſervatory at Pekin, and five 


mathematicians appointed to watch every night; four towards 

the four quarters of the world, and one towards the zenith, that 

nothing may eſcape their obſervation: which obſervations are 

the next motning brought to an office to be regiſtered. But 

notwithſtanding this their diligence for many ages, and that the 
- 'O 2 | 
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And now, before I quit this ſubject, I cannot but 


make one remark, by way of practical inference, ' 


from what has been laſt ſaid; and that is, ſince it 
appears, that the ſouls of men afe ordered, diſpoſed, 
and actuated by God, even in ſecular, as well as ſpi- 
ritual Chriſtian acts, a duty ariſeth thence on eve 

man, to purſue the ends, and anſwer all the deſigns 
of the divine providence, in beſtowing his gifts and 
graces upon him. Men are ready to imagine their 
wit, learning, genius, riches, authority, and ſuch 
like, to be works of nature, things of courſe, or ow- 
ing to their own diligence, ſubtilty, or ſome ſecon. 
dary cauſes; that they are maſters of them, and at 
liberty to uſe them as they pleaſe, to gratify their 
laſt or humour, and ſatisfy their depraved appetites, 
But it is evident, that thefe things are the gifts of 
God, they are ſo many talents entruſted with us by 
the infinite Lord of the world, a ſtewardſhip, a truſt 
repoſed in us; for which we mult give an account 
at the day when our Lord ſhall call; according to 


the parabolical repreſentation of this matter by our 


bleſſed Saviour, Matth. xxv. 14. 

Our duty then is not to abuſe theſe gifts of God, 
© not to neglect the gift that is in us, not to hide 
© our talent in the earth ;* but, as St. Paul exhorteth 
Timothy, 2 Tim. i. 6. we muſt ! ſtir up the gift 
© of God which is in us,” and not let it lie idle, con- 


cealed, or dead; but we mult eraCoTupeiy 79 * 
Xdpropa, © blow it up, and enkindle it, as the 


emperor hath kept in his ſervice above 100 perſons, to regulate 
the kalendar, yet are they ſuch mean aſtronomers, that they 
owe the regulation of their kalendar, the exactneſs in calculat- 
ing eclipſes, etc. to the Europeans; which renders the European 
mathematicians fo acceptable to the emperor, that father Ver- 
bieſt, and divers others, were not only made principals in the 
obſervatory, but put into places of great truſt in the empire, 

and had the greateſt honours paid them at their deaths. Vide 
La Comte Mem. of China, Letter 2, etc. 
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original imports; we muſt improve and employ 


our gift to the glory of the giver ; or, in that mini- 


ſtration, that uſe and ſer vice of the world, for which 
he gave it. Our ſtewardſhip, our craft, our calling, 
be it that of embaſſadors of heaven, committed to 
us, as it was to Timothy (a), by the laying on of 


hands; or be it the more ſecular buſineſs of the gen- 


tleman, tradeſman, mechanic, or only ſervant; nay, 
our good genius, our propenſity to any good, as ſup- 
poſe to hiſtory, mathematics, botany, natural philo- 
ſophy, mechanics, etc, I ſay, all theſe occupations, 


in which the providence of God hath engaged men, 


all the inclinations to which his Spirit hath diſpoſed 
them, ought to be diſcharged with that diligence, 


that care and fidelity, that our great Lord and ma- 


ſter may not ſay to us, as was ſaid to the unfaithful 
ſteward, Luke xvi. 2. Give an account of thy ſtew- 
© ardſhip, for thou mayſt be no longer ſteward ;? but 
that he may ſay, as it is in the parable before cited, 
Matth. xxv. 21. Well done, thou good and faith- 
© ful ſervant, thou haſt been faithful over a few 
© things, I will make thee ruler over many things, 
d enter thou into the joy of thy Lord.“ Since now 
the caſe is thus, let us be perſuaded to follow Solo- 
mon's advice, Eccl.-ix. io. Whatſoever thy hand 


findeth to do, do it with thy might' (5): © Lay hold 
on every occaſion that preſents itſelf, and improve 
lit with the utmoſt diligence; becauſe now is the 


time of action, both in the employments of the 
body and of the mind; now is the ſeaſon of ſtudy- 
© ing either arts and ſciences, or wiſdom and virtue, 


for which thou wilt have no opportunities in the 
place whither thou art going in the other world. 


For there is no work, nor device, nor knowlege, 
“nor wiſdom in the grave whither thou goeſt.“ 


(a) 1 Tim. iv. 14. 2 Tim. i. 6, 
(5) Biſbop Patrick in loc, 


te. id 2 — 
1 - 


T 


C HA P. I. 
Of Man's Bo pv, particularly its Pos ru x. 


HAN thus, as briefly as I well could, ſur- 
veyed the Soul, let us next take a view of 
Man's Body. Now, here we have ſuch a multipli- 
city of the molt exquiſite workmanſhip, and of the 
beſt contrivance, that if we ſhould ſtrictly ſurvey the 
body from head to foot, and ſearch only into the 
known parts, and many more that lie undiſcovered, 
we ſhould find too large and tedious a taſk to be dil. 
patched. I ſhall therefore have time only to take a 
tranſient and general kind of view of this admirable 
machine, and that ſomewhat briefly too, being pre- 
vented by others, particularly two excellent authors 
of our own (a), who have done it on the ſame ac- 
count as myſelf. And the 
I. Thing that preſents itfelf to our view, is the 
erect- poſture (6) of man's body; which is far the 
moſt, if not the only commodious poſture for a rati- 
onal creature, for him that hath dominion; over the 
other creatures, for one that can invent uſeful things, 
and practiſe curious arts. For, without this erect 


(a) Mr. Ray, in his Wiſdom of God manifeſted in the Works 
of Creation, part 2. And Dr. Cockburn's Eſſays on Faith, 


part 1. eſſay 5. 


(5) Ad hane providentiam naturae tam diligentem [of 


* which he had been before ſpeaking] tamque ſolertem adjungi 


* multa poſſunt, e quibus intelligatur, quantae res hominibus a 
* Deo, quamque eximiae tributae ſunt: qui primam eos homo 


n excitatos, celſos et erectos conſtituit, ut deorum cognitionem 


* coclum intuentes, capere poſſent. Sunt enim e terra homi- 


nes non ut incolac, atque habitatores, ſed quaſi ſpectatores 


ſuperarum rerum, atque cocleſtium, quarum ſpectaculum ad 
* nullum aliud genus animantium pertinet.“ Cic. de Nat. Deor, 


J. 2. c. 56, 


LY 
ys -< WW © _ 2 a _N ==» © ww ww £A *» we 


FF (a. oe. a oa 2d 6 wm» mM =» 


Cnsr. II. Of Man's PosTURE. 319 


poſture, he could not have readily turned himſelf 
to every buſineſs, and on every occaſion. His 
hand (a) particularly could not have been in fo 
great a readineſs to execute the co:nmands of the 


(a) * Ut autem ſapientiſſimum animalium eſt homo, fic et 
* manus ſunt organa ſapienti animali convenientia. Non enim 
* quia manus habuit, propterea eſt ſapientiſimum, ut Anaxago- 
* ras dicebat; ſed quia ſapientiſſimum erat, propter hoc manus 
habuit, ut rectiſſime cenſuic Ariſtoteles. Non enim manus ipſac 
* hominem artes docuerunt, ſed ratio. Manus autem iplac ſunt 
* aftium- organum, etc. Galen. de uſu Part. I 1. c. 3, After 


which, in the reſt of his firſt book, and part of the ſecond, he 


conſiders the particulars of the hand, in order to enquire, as he 
faith, ch. 5. * Num eam omnino conſtitutionem habeat |manus}] 
qua meliorem aliam habere non potuit.” 

Of this part, and indeed of the other parts of human bodies, 
he gives ſo good an account, that I confeſs 1 could not but ad- 
mire the ſkill of that ingenious and famed heathen. For an 


example, becauſe it is a little out of the way, I ſhall pitch upon 


his account of the different length of the fingers, lib. 1. c. 24. * 
The reaſon of this mechaniſm, he ſaith, is, that the tops of the 
fingers may come to an equality, * Cum magnas aliquas moles 
in circuitu comprehendunt, et cum in ſeipſis humidum vel par- 
vum corpus continere conantur.— Apparent vero in unam eir- 
* culi eircumferentiam convenire digiti quinque in actionibus hu- 
* juſmodi, maxime quando exquiſite ſphacricum corpus compre- 
* hendunt.” And this evenneſs of the fingers ends, in graſping 
ſpherical, and other round bodies, he truly enough ſaith, makes 
the hold the firmer. And it ſeems a noble and pious deſign he 
had in ſo ſtrictly ſurveying the parts of man's body, which take 
in his own tranſlated words, Cum multa namque eſſet apud 
* veteres, tam medicos, quam philoſophos de utilitate particu- 


larum diſſenſio (quidem enim corpora noſtra nullius gratia eſſe 


* fata exiſtimant, nullaque omnino arte; alii autem et alicujus 
* gratia, et artificioſe, —)-primum quidem, tantae hujus diſſenſio- 


' nis xgiripie invenire ſtudui: deinde vero et unam aliquam 


* univerſalem methodum conſtituere, qua ſingularem partium 

corporis, et eorum quae illis accidunt utilitatem invenire poſ- 

ſemus.“ Ibid, cap. 8. ; 
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will, and dictates of the ſoul. His eyes would have 
been the moſt prone, and incommodiouſly ſituated 
of all animals; but by this ſituation, he can caſt his 


eyes upwards, downwards, and round about him 3 


he hath a glorious hemiſphere of the heavens (a), 


and an ample horizon on carth ), to entertain 
his eye. 


(.) pronaque cum ſpectant animalia caetera terram, 
Os homini ſublime dedit, coe lumque tueri 
Juſſit, et erectos ad ſidera tollere vultus. 
Ovid. Metam. I. 1. car. 84. 
(5) If any ſhould be ſo curious, to defire to know how far 
a man's proſpect reacheth, by means of the height of his eye, 
ſuppoſing the earth was an uninterrupted globe; the method is 
a common caſe of right angled plain triangles, where two ſides, 
and an oppoſite angle are given: thus in Fig. 4. AHB is the 
ſurface, or a great circle of the terraqueous globe; C the center, 


H C its ſemidiamcter, E the height of the eye; and foraſmuch 


as HE is a tangent, therefore the angle at H is a right angle: 
ſo that there are given HC 398,386 miles, or 21,034,78r En- 
gliſh feet, according to book ii, chap. 2. note (a), p. 78. CE 
the ſame length with the height of the eye, on the maſt of a 
ſhip, or at only a man's height, etc. added to it; and EHC 


the oppolite right angle. By which three parts given, it is eafy 


to find all the other parts of the triangle. And firſt, the an- 


gle at C, in order to find the fide H E, the proportion is, as the 
ſide C E, to the angle at H; ſo the fide HC, to the angle at 


E, which being ſubſtracted out of 90 gr. the remainder is the 
angle at C. And then, as the angle at E is to its oppoſite ſide 
C, or elſe as the angle at H is to its oppoſite fide C E; 6 
the angle at C, to its.oppoſite fide E H, the viſible horizon. 
Or the labour may be ſhortened, by adding together the loga- 
rithm of the ſam of the two given ſides, and the logarithm of 
their difference; the half of which two logatithms is the lo- 
garithm of the fide required, nearly. For an example, we will 


take the two ſides in yards;. by reafon ſcarce any table of lo- 


garithms will ſerve us farther. The ſemidiameter of the earth 


is 1,011,594 yards; the height of the eye is two yards more, 
the ſum of both ſides is, 14,023,190. ; 
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And as this erection of man's body is the moſt 
complete poſture for him; ſo if we ſurvey the pro- 
viſion made for it, we find all done with manifeſt 
deſign, the utmoſt art and ſkill being employed 
therein. To paſs by the particular conformation 
of many of the parts, the ligaments and faſtenings 
to anſwer this poſture; as the faſtenings, for in- 
ſtance, of the pericardium to the diaphragm, (which 
is peculiar to man (a); I ſay, paſſing by a deal of 
this nature, manifeſting this poſture to be an act of 
deſign) let us ſtop a little at the curious fabric of 
the bones, thole pillars of the body. And how 
artificially do we find them made, how curiouſly 
placed from the head to the foot ! The vertebrae 


Logar, of which ſam is, — - 71468468 
Logar. of two yards (the difference) is, o, 3010300 
Sum of both Logar. — - . bs 7,4478768 
The bir m,77 one T7 34, 3,7239394 


is the logarithm of 5296 yards = three miles, which, is the 
length of the line E H, or diſtance the eye can reach at fix 


feet height. | | 
This would be the diſtance, on a perfect globe, did the vi- 


 fual rays come to the eye in a ſtrait line; but by means of the 
refractions of the atmoſphere, diſtant objects ow the horizon ap- 


pear, higher than really they are, and may be-ſeen at a greater 
diſtance, eſpecially on the ſea; which is a matter of great uſe; 
eſpecially to diſcover at ſea the land, rocks, etc. and it is a 
great act of the divine providence, in the contrivance and Tons 
venience of the atmoſphere, which by this means enlargeth the 
viſible horizon, and is all one, as if the terraqueous globe was 
much larger than really it is. As to the height of the apparent 
above the true level; or, how much diſtant objects are raiſed 
by the refractions, the ingenious and accurate gentlemen of the 


French Academy Royal have given us a table in their Meaſures 7 


of the Earth,” Art. 12. _ 
(4) Sce book vi. chap. 5. note (a), p. 303. . 
0 5 0 * 
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of the neck and back-bone (), made ſhort and com- 
planated, and firmly braced with muſcles and ten- 
dons, for eaſy incurvations of the body; but with- 
al for greater ſtrength,” to ſupport the body's own 
weight, together with other additional weights it 

may have occaſion to bear. The thigh-bones and 
legs long, and ſtrong, and every way well fitted 
for the motion of the body. The feet accommo- 
dated with a great number of bones, curiouſly and 
firmly tacked together; to which muſt be added 
the miniſtry of the muſcles (c), to anſwer all the 
motions of the legs and thighs, and at the ſame 
time to keep the body upright, and prevent its fal- 
ling, by readily aſſiſting againſt every vacillation 
thereof, and with eaſy and ready touches keeping 


w 


(3) See book iv. chap. 8. note (ag, p. 197. 

(e) The mechaniſm of the foot would appear to be wonder- 
ful, if I ſhould deſcend to a deſcription of all its parts; but 
| that would be too long for theſe notes; therefore a brief. ac- 
count, {moſt of which 1 owe to the bdefore-commended Mr. Che- 
felden,) may ſerve for a fample: in the firſt place, jt is neceſ- 
fary the foot ſhould be concave, to enable us to ſtand firm, and 
that the nerves and blood-veſſels may be free from compreſſion, 
when we ſtand or walk. In oder thereunto, the-long flexors of 
the toes crofs one another at the bottom of the foot, in the form 
of a St. Andrew's crofs, to incline the leſſer toes towards the great 
one, and the great one towards the leſſer. The ſhort flexors are 
chiefly concerned in drawing the toes towards the heel. The 
tranſverſalis pedis draws the outfides of the foot towards each 
other; and by being inſerted into one of the ſeſamoid bones of 
the great toe, diverts the power of the abductor muſcle, falſly 
ſo called, and makes it become a flexor. And laſtty, the pero- 
nacus longus runs round the outer ankle, and obliquely forwards 
croſs the bottom of the foot, and at once helps to extend the 
tarſus, to conſtrict the foot, and to direct the power of the o- 
ther extenſors towards the hall of the great toe: hence the lofs 
of the great toe is more than of all the other toes. See alſo 
Mr. Cowper's Anat. tab. 28, ete. 


0 


place and poſture (a). 
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the line of innexion and centre of gravity, in due 

And as the bones are admirably adapted to prop, 
fo all the parts of the body are as incom parably 
placed to poiſe it. Not one fide too heavy for the 
other; but all in nice aequipoiſe : the ſhoulders, 
arms, and fide, aequilibrated on one part; on the 
other part of the viſcera of the belly counterpoiſed 
with the weight of the ſcapular part, and that uſe- 
ful cuſhion of fleſh behind. 

And laſtly, to all this we may add the wonder- 
ful concurrence, and miniſtry, of the prodigious 
number and variety of muſcles, placed throughout 
the body for this ſervice ; that they ſhould fo readi- 
ly anſwer to every poſture, and comply with every 
motion thereof, without any previous thought or 
reflex act, ſo that, as the excellent Borelli ſaith (b), 


lt is worthy of admiration, that in ſo great a va- 


© riety of motions, as running, leaping, and danc- 
© ing, nature's laws of aequilibration ſhould always 
© be obſerved; and when neglected, or wilfully 
* tranſgreſſed, that the body muſt neceſſarily and 


immediately tumble down.” 


CHAP 
Of the Ficurs and SHARE Man's Bop v. 


"PHE figure and ſhape of man's body, is the moſt 
commodious that could poſſibly be invented 


for ſuch an animal; the moſt agreeable to his mo- 
tion, to his labours, and all his occaſions. For had 


(a) Itis very well worth while to compare here what Borelli 
faith, de motu Animal. part 1. cap. 18. De ſtatione Animal. N 
Prop. 132, etc. To which I refer the reader, it being too long 
to recite here. . 5 

(6) Borel. ibid. prop. 142. 
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he been a rational reptile, he could not have mov- 


ed from place to place faſt enough for his buſineſs, 


nor indeed have done any almoſt. Had he been a 
rational quadrupede, among other things, he had 
loſt the benefit of his hands, thoſe noble inſtru. 
ments of the moſt uſeful performances of the body. 
Had he been made a bird, beſides many other great 
inconveniencies, thoſe before-mentioned of his fly- 
ing would have been ſome. In a word, any other 
ſhape of body, but that which the all- wiſe Creator 
hath given man, would have been as incommodi— 


ous, as any poſture but that of erect; it would have 
rendered him more helpleſs, or have put it in his 


power to have been more pernicious, or deprived 
him of ten-thouſand benefits, or pleaſures, or con- 
veniencies, which his preſent figure capacitates 
him for. 


QOH: AP. VV 
NE STATURE and SIZE of Man's Boby. 


S in the "RIS ſo in the Mature and ſize of 
man's body, we have another manifeſt indica- 


tion of excellent deſign. Not too pygmean (a), 


nor too gigantic (5), either of which ſizes would, 
in ſome particular or other, have been incommo- 


* dious to himſelf, or to his buſineſs, or to the reſt 


of his fellow-creatures. Too pygmean would have 


(a) What is here urged about the fize of man's body, may 
anſwer one of Lucretius's reaſons, why * all ex nihilo giguitur. F 
His argument is, 

Denique cur e tantos natura parare 
Non potuit, pedibus qui pontum per vada poſſent | 
+. Franfire, et magnos manibus divellere monteis? 


Lucret. I. 1. carm. 200. 
0) Haud facile ft ut quiſquam et ingentes corporis wires; | 
? na: $41 ſubtile habcat.” | Diodor. Sic. I. 172. 


ws © « ft ww ww 8 
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rendered him too puny a lord of the creation; too 


impotent, and unfit to manage the inferior crea- 


tures; would have expoſed him to the aſſaults of 
the weakeſt animals, to the ravening appetite of 
voracious birds, and have put him in the way, and 
endangered his being trodden in the dirt by the lar- 

r animals. He would have been alſo too weak 
for his buſineſs, unable to carry burdens; and, in a 
word, to tranſact the greater part of his labours and 
concerns. 

And on the other hand, had man's body been made 
too monſtrouſly ſtrong, too enormouſly gigantic (a), 


(a) Although we read of giants before Noah's flood, Gen, 
vi. 4. and more plainly afterwards in Numb. xiii. 33. yet there 
is great reaſon to think the ſize of man was always the ſame 
from the creation. For as to the Nephilim, or giants, in Gen. 
vi. the antients vary about them; ſome taking them for greas 
atheiſts, and monſters of impiety, rapine, tyranny, and all wiek- 
edneſs, as well as of monſtrous ſtature, according as indeed the 
Hebrew fignification allows. rs 

And as for the Nephilim, in Num. xiii. which were evident 
ly men of a gigantic ſize, it muſt be conſidered. that it is very 
probable, the fears and diſcontentments of the ſpies might-add 
ſomewhat thereunto. | 

But be the matter as it will, it is very manifeſt, that in 
both theſe places, giants are ſpoken of as rarities and wonders 
of the age, not of the common ſtature. And ſuch inſtances, we 
haye had in all ages; excepting ſome fabulous relations; ſuch 
as I take to be that of Theutobocchus, who is ſaid to have 
been dug up, Anno 1613, and to have been higher than the 
trophies, and 26 feet long; and no better I ſuppoſe the giants 
to have been that Ol. Magnus gives an account of, in his 5th 
book, ſuch as Harthen and Starchater, among the men; and 
among the women, Reperta eſt (faith he) puella——in capite 
* vulnerata, ac mortua, induta chlamyde purpurea, longitudinis 
* cubitorum $0, latitudinis inter humeros gquatuor.*” Ol. Mag. 
Hilt, I. 5. c. 2. 
But as for the more credible relations of Goliah, ( * whoſe 


S ; Ls * 
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it would have rendered him a dangerous tyrant in 


height was ſix cubits and a ſpan,“ 1 Sam. xvii. 4. which, accord- 
ing to the late curious and learned Lord Bp. of Peterborovgh, is 
ſomewhat above 11 feet Engliſh; vid. Bp. Cumberland of Jewiſh 
weights and meaſures;) of Maximinus the emperor, *who was 
9 feet high, and others in Auguſtus, and other reigns, of about 
the ſame height: to which we may add, the dimenſions of a 
ſkeleton, dug up lately in the place of a Roman camp near st. 

Albans, by an urn, inſcribed, Marcus Antoninus ; of which an 
account is given by Mr. Cheſelden, who judgeth-by the dimen- 
ſions of the bones, that the perſon was 8 feet high. Vide Phil, 
Tranſ. Ne 333. Theſe antique examples and relations, I ſay, 
we can match, yea, out-do, with modern examples; of which 
we have divers in J. Ludolph. Comment. in Hiſt. Athiop. I. 1. 
e. 2. ſe. 22. Magus, Conringius, Dr. Hakewill, and others. 
Which latter relates from Nannez, of porters and archers be- 
Jonging to the emperor of China, of 15 feet high; and others 
from Purchas, of 10 and 1z feet high, and more. Sce the 
learned author's Apolog. p. 208. 

Theſe indeed exceed what I have ſeen in W Terkag: but in 
x684, I myſelf meaſurcd an Iriſh youth, ſaid to be not 19 years 
old, who was 7 feet and near 8 inches; and in 1697, a woman 
who was y feet 3 inches in height. 

But for the ordinary ſize of mankind, in all probability, it 
was always, as I ſaid, the ſame, as may appear from the mo- 
numents, mummies, and other antient evidences to be ſeen at 
this day. The moſt antient monument at this day, I preſume; 
is that of the Cheops, in che firſt and faireſt pyramid of Egypt; 
which was, no doubt, made of capacity every way ſufficient 
to hold the body of ſo great a perſon as was intended to be laid 
up in it: but this we find, by the nice meaſures of our curious 
Mr. Greaves, hardly to exceed our common coffins. * The 
* hollow part within, ſaith he, is in length only 6,488 feet, and 


4 in breadth but 2,218 feet: the depth 2,860 feet. A narrow 


+* ſpace, yet large enough ts contain a moſt potent and dreadful 
' * monarch, being dead; to whom living all Egypt was too ſtraight 
and narrow a circuit. By theſe dimenſions, and by ſuch o- 
ther obſervations, as have been taken by me from ſeveral 


* embalmed bodies iv Egypt, we may conclude there is no de- 


hn, 
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the world, too ſtrong (a), in ſome reſpects, even 


* cay in nature, (though the queſtion is as old as Homer ;) but 
that the men of this age are of the ſame ſtature they were near 
* 2000 years ago.” ' Vide Greaves of the Pyram. in 1638, in 
Ray's Collect. of Trav. tom. 1. p. 178. 
To this more antient, we may add others of a later date. 
Of which take theſe, among others, from the curious and learn- 


ed Hakewill. The tombs at Piſa, that are fome thouſand years 


old, are not longer than ours; fo is Athelſtane's in Malmeſbury 
church; ſo Sebba's in St. Paul's, of the yeas 693; ſo Ethel- 
dred's, etc. Apol. 216, etc. 

The ſame evidence we have alſo from the armour, ſhields, 
veſſels, and other utenſils dug up at this day. The braſs hel- 
met dug up at Metaurum, which was not doubted to have been 


left there at the overthrow of Aſdrubal, will fit one of our men 


at this day. 
| Nay, beſides all this, probably we have ſome more certain 
evidence. Auguſtus was $5 feet 9 inches high, which was the 


juſt meaſure of our famous queen Elizabeth, who exceeded his 


height 2 inches, if proper allowance be made for the difference 
between the Roman and our foot. Vide Hake. ib. p. 215. 
(a) To the ſtature of men in the foregoing note, we may 
add ſome remarks about their unuſual ſtrength. That of Samp- 
ſon (who is not ſaid to have exceeded other men in ſtature, as 
he did in ſtrength) is well known, So of old, Hector, Dio- 
medes, Hercules, and Ajax, are famed; and fince them many 
others; for which I ſhall ſeek no farther than the before-com- 
mended Hakewill, who, by bis great and curious learning, hath 
often moſt of the examples that are to be met with, on all his 
ſubjects he undertakes, OF the after-ages he names C. Marius, 


Maximinus, Aurelian, Scanderbeg, Bardeſin, Tamerlane, Zifka, 


and Hunniades. Anno 1529, Klunber, provoſt of the great 
church at Miſhia, carried a pipe of wine out of the cellar, and 
laid in the cart. Mayolus ſaw one hold a marble pillar in bis 
hand 3 feet long, and 1 foot diameter, which he toſſed up in 


the air, and catched again as if it were a ball. Another at s 


Mantua, and a little man, named Rodamas, could break a 
cable, etc. Ernando Burg fetched up ſtairs an aſs loaden with 
wood, and threw both into the fire. At Conſtantinople, An. 
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for his own kind, as well as the other creatures. 


Locks and doors might perhaps have been made of 


ſufficient ſtrength to have barricaded our houſes; 
and walls and ramparts might perhaps have been 
made ſtrong enough to have fenced our cities. But 
theſe things could not have been. withour a great 
and inconvenient expenee of room, materials, and 
ſuch neceſſaries, as ſuch vaſt ſtructures and uſes 
would have occaſioned; more perflaps than the 
world could have afforded to all ages and places, 
But let us take the deſcant of a good naturaliſt and 
phyſician on the caſe (a). © Had man been a dwarf, 
7 ſaid he, he had ſcarce been a reaſonable creature: 

©for he muft then have a Jolt head; ſo there would 


not have been body and blood enough to ſupply 


© his brain with ſpicits or he muſt have had a ſmall 


2532, one lifted. a piece of wood, that twelve men could ſcarce 
raiſe; then lying along, he bare a ſtone that ten men could but 


Juſt roll to him. G. of Fronſberg, baron of Mindlehaim, could- | 


Taiſe.a man aff his ſeat, with only his middle finger; ſtop a 
horſe in his full career; and ſhove-a cannon. out of its place. 
Cardan ſaw a man dance with two men in his arms, two on his 
ſhoulders, and one on his neck. Patacova, captain bo the Coſ- 
ſacks, eould tear an horſe-ſhoe;- (and, if I miſtake not, the. 


| ame is reported of the late king Auguſtus of Poland.) A gigantic 


woman of the Netherlands could lift a barrel of Hamburg beer. 


Mr, Carew bad a tenant that cquld carry a butt's length, 6 bu- 
| els of wheaten meal (of 15 gallons meaſure) with the lubber 


the miller, of 24 years of age, on the top of it. And J. Roman, 
of the ſame county, could carry the carcaſs of an ox. Vide 
Hakewill, ib. p. 238. 


_ © Viros aliquot moderna memoria tam a ; mineralibus, quam 
 . * aliis Suethiae et Gothiae provinciis. adducere congruit, tanta 


* fortitudine pracditos, ut goiſque cotum in humeros Tublevatum 
* equum, vel bovem maximum, imo vas ferri 609, 800, 1009 
* librarum (quale et aliquae puellac levare poſſunt,) ad plura ſta- 


dia portaret.” Ol. Mag. ubi ſupra. ; 


( Grew's Coſmo]. Sacr, . ke. . | 
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© head, anſwerable to his body, and ſo there would 
© not have been brain enough for his buſineſs. 
© Or had the ſpecies of mankind been gigantic, he 
could not have been ſo commodiouſly ſupplied  - 
« with food : for there would not have been- fleſh 
© enough of the beſt edible beaſts, to ſerve his turn. 
© And if beaſts had been made anſwerably bigger, 
© there would not have been graſs enough,” And 
ſo he goeth on. And a little after, © There would 
© not have been the ſame uſe and diſcovery of his 
(reaſon; in that he would have done many things 
© by mere ſtrength, for which he is now put to in- 
© vent innumerable, engines Neither could he 
© have uſed an horſe, nor divers other creatures. 
© But being of a middle bulk, he is fitted to ma» 
nage and uſe them all. Hor, ſaith he, no other 

6 cauſe can be aſſigned, why a man was not 
© made five or ten times bigger, but his relation 
. * to the reſt of the univerſe. Thus far our curious 

-author. Up * 


CHA N . 


Of the STRUcTU%® of the PaATSs T 
Man's Boo r. 


HAVING thus taken a view of the poſture, 

ſhape, and ſize of man's bady, let us in this 
chapter ſurvey the ſtructure of its parts. But here 
we have ſo large a proſpect, that it would be end- 
Jeſs to proceed upon particulars. It muſt ſuffice 
therefore to take noticè, in general only, how arti- 
. ficially eyery part of our body is made. No botch, 
no blunder, no unneceſſary apparatus, or in other 
words, no ſigns of chance (a); but every thing 


(a) It is manifeſtly an argument of deſign, that in the bodies 
of diffcrent animals, there is an agreement of the parts, ſo far 


— 
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curious, orderly, and performed in the ſhorteſt and 
beſt method, and adapted to the moſt compendious 
uſe. What one part is there throughout the whole 
body, but what is compoſed of the fitteſt matter 
for that part; made of the moſt proper ſtrength 
and texture; ſnaped in the completeſt form ; and, 
in a word, accoutered with every thing neceſſary 
- for-its motion, office, nouriſhment, guard, and what 
not! What ſo commodious a ſtructure and texture 
could have been given to the bones, for inſtance, 
to make them firm and ſtrong, and withal light, as 
that which every bone in the body hath | Who 
could have ſhaped them fo nicely to every uſe, and 
adapted them to every part, made them of ſuch juſt 


lengths, given them ſuch due ſizes and ſhapes, chan- 


nelled, hollowed, headed, lubricated, and every 
other thing miniſtring, in the beſt and moſt com - 
pendious manner, to their ſeveral places and uſes! 
What a glorious collection and combination have 


we alſo of the moſt exquiſite workmanſhip and 


contrivance in the eye, in the ear, in the hand (a), 


in the foot (6), in lungs, and other parts already 


as the occaſions and offices agree; but a difference of thoſe, 
where there is a difference of theſe, Ip an human body are 
many parts agreeing with thoſe of a dog, for inſtance; but in 
his forehead, fingers, hands, inſtruments of ſpeech, and many 
other parts, there are muſcles, and other- members which are 
not in a dog: and fo contrariwiſe in a dog, which are not in 
a man. If the reader is minded to ſee what particular muſcles 
are in a man, that are not in a dog, or in a dog, that are not in 
a human body, let him conſult the curious and accurate anato- 
miſt, Dr. Douglaſs's Myogr. compar. 

(a) Galen having deſcribed the muſcles, tendons, and other 
parts of the fingers, and their motions, cries out, Conſidera 
, * igitur etiam hie mirabilem Creatoris ſapientiam * De uſa 
Part. I. 1. c. 18. 5 

(3) And not only in the hand, but in his account of the 


foot, I. 3. he frequently takes notice of what he calls, A⁵ e 


FETT die * i on RES 
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* Rievlas,* Galen, ubi ſupra, I. 9. e. 5. 
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mentioned! What an abrigement of art, what 
a variety of uſes (a) hath nature laid upon that 
one member the topgue, the grand inſtrument of 
taſte, the faithful judge, the centinel, the watch- 
man of all our nouriſhment, the artful modula- 
tor of our voice, the neceſſary ſervant of maſti- 
cation, ſwallowing, ſucking, and a great deal be- 
ſides! But I muſt deſiſt from proceeding upon par- 
ticulars, finding I am fallen upon what I propoſed 
to avoid. | 

And therefore, for a cloſe of this chapter, I ſhall 
only add part of a letter I received from the before- 


commended very curious and ingenious phyſician 


Dr. Tancred Robinſon : * What, faith he, can poſ- 
« fibly be better contrived for animal motion and 
© life, than the quick circulation of the blood and 


© fluids, which run out of fight in capillary veſſels, 


© and very minute dufts, without impediment, 
except in ſome diſeaſes, being all directed to their 
* peculiar glands and channels, for the different ſe- 
* cretion, ſenſible and inſenſible ; whereof the laſt. 


* providentiam, et ſapientiam conditoris.” As chap. 13. An 
* igitur non acquum eſt hie quoque admirari providentiam condi- 


* toris, qui ad utrumque uſum etſi certe contrarium, exacte con- 


* yenientes et conſentientes invicem fabricftus eſt totius membri 
tibiae] particulas?* And at the end of the chapter, Quod fi 
omnia quae ipſarum ſunt partium mente immutaverimus, neque 
* invenerimus poſitionem aliam meliorem ea quam nunc ſortita 


. * ſunt, neque figuram, neque magnitudinem, neque connexionem, 


neque (ut paucis omnia complectar) aliud quidquam corum, quae 
* corporibus neceſſario inſunt, perfectiſſimam pronunciare opor- 
* tet, et undique recte conſtitutam praeſentem ejus conſtructio- 
* nem.” The like alſo concludes chap. rg. 

(a) © At enim opificis induſtrii maximum eſt indicium (quem- 
* admodum ante ſaepenumero jam diximus) ijs quae ad alium 
* uſum fuerunt comparata, ad alias quoque utilitates abuti, ne- 
que laborare ut ſingulis utilitatibus fingulas faciat proprias par- 


% 
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4 is far the greateſt in quantity and effects, as to 
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© health and ſickneſs, acute diſtempers frequently 
* ariſing from adiminution of tranſpiration, through 


the cutaneous chimneys, and ſome chronical 
ones, from an augmentation : whereas, obſtru- 
tions in the liver, pancreas, and other glands, 


may only cauſe a ſchirrus, a jaundice, an ague, 


a dropſy, or other flow diſeaſes. So an increaſe 


of that ſecretion may accompany the general col- 
liquations, as in fluxes, hectic ſweats and coughs, 
diabetes, and other conſumptions. What a 
mighty contrivance is there to preſerve theſe due 
ſecretions from the blood, (on which life ſo much 
depends, by frequent attritions, and communi- 
cations of the fluids in their paſſage through the 


heart, the lungs, and the whole ſyſtem of the. 


muſcles! What maeanders and contortions of 
veſſels in the organs of ſeparation ! And, what a 
concourſe of elaſtic bodies from the air, to ſupply 
the ſprings, and continual motions of ſome parts, 


not only in, ſleep and reſt, but in long violent 
-exerciſes of the muſcles ! Whoſe force drives the 
fluids round in a wonderful rapid circulation 


through the minuteſt tubes, aſſiſted by the con- 
ſtant pabulum of the atmoſphere, and their own 


elaſtic fibres, which impreſs that velocity on the 
fluids. © 


Now, I have mentioned ſome uſes of the air, 
in carrying on ſeveral functions in animal bo- . 


dies; I may add the ſhare it hath in all the di- 


geſtions of the ſolid and fluid parts, For when 
this ſyſtem of air comes, by divine permittance, 
to be corrupted with poiſonous, acrimonious 
ſteams, either from the earth, from merchandiſe, 
or infected bodies, what havoc is made in all the 
operations of living creatures? The parts gan- 


© grene, and mortify under carbuncles, and other 


© tokens: indeed, the whole animal oeconomy is 
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6 parts of it. Tikes _ learned friend. 


C HAP. vl. 
Of the PLacing the Parts of ys Bopy. 


N this chapter I propoſe to conſider the loge- 
ment of the curious parts of man's body, which 
is no leſs admirable than the parts themſelves, all 
ſet in the moſt convenient places of the body, to 
miniſter to-their own ſeveral uſes and purpoſes, and 
aſſiſt, and mutually to help ane another. Where 
could thoſe faithful watchmen the eye, the ear, 
the tongue, be ſo commodiouſly placed, as in the 
upper part of the building? Where could we, 
throughout the body, find ſo proper a part to lodge. 
four of the ſenſes, as in the head (a), near the 
brain (5), the common ſenſory, a place well guard - 
ed, and of little other uſe than to be a ſeat to thoſe. 
ſenſes? And, how could we lodge the fifth ſenſe, 


(a) * Senſus, interpretes ac nuntii rerum, in capite, tan- 
quam in arce, mirifice ad uſus neceſſarios et facti, et ec llo- 
* cati ſunt. Nam oculi tanquam ſpeculatores, altiſſimum lo- 
* cum obtinent; ex quo plurima conſpicientes, fungantur ſuo 
' munere. Et aures cum ſonum recipere debeant, qui natura 


in ſublime fertur; recte in illis corporum partibus collocatae © 


* ſunt,” Cicer. de Nat. Decor. I. 2. c. $6. ubi inc de cae- 
'teris ſenſibus. 

(5) Galen well obſerves, that the nerves miniſtring to mo- 
tion, are hard and firm, to be leſs ſubje to injury; but thoſe 
miniſtring to ſenſe, are ſoft and tender; and that for this rea- 
ſon it is, that four of the ſive ſenſes are lodged ſo near the 
brain, viz, partly to partake. of the brain's ſoftneſs and tender - 
neſs, and partly for the ſake of the ſtrong guard of the Rull · 
Vide Gal. de uſu Part. I. 8. c. 5, 6. 
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that of touching, otherwiſe (a), than to diſperſe it 


— 


to all parts of the body! Where could we plant 


the hand (5), but juſt where it is, to be ready at 
every turn, on all occaſions of help and defence, 


of motion, action, and every of its uſeful ſervices! 


Where could we ſet the legs and feet, but where 
they are, to bear up and handſomely to carry a. 
bout the body! Where could we lodge the heart, 
to labour about the whole maſs of blood, but in, 
or near the centre of the body (c)! Where could 
we find room for that noble engine to play freely 
in! Where could we ſo well guard it againſt ex- 
ternal harms, as it is in that very place in which it 
is lodged and ſecured! Where could we more 
commodiouſly place, than in the thorax and belly, 
the uſeful viſcera of thoſe parts, ſo as not to ſwag 
and jog, and over-ſet the body, and yet to mini- 


ſter ſo harmoniouſly as they do, to all the ſeveral 


uſes. of concoction, ſanguification, the ſeparation 


of various ferments from the blood, for the great 


uſes of nature, and to make diſcharges of what is 
uſeleſs, or would be burdenſome or pernicious to 
the body (4)! How could we plant the curious and 


great variety of bones, and of muſcles, of all forts 


and ſizes, neceſſary, as I have ſaid, to the ſupport, 
and every motion-of the body ! Where could we 
lodge all the arteries and veins, to convey nouriſh- 
ment; and the nerves, ſenſation throughout the 


| (a) See book iv. chap. 6. note (a), p. 181. 
(3) Quam vero aptas, quamque multarum artium miniſtras 


* manus natura homini dedit?* The particulars of which, enu - 


merated by him, ſee in Cic. ubi ſupra, c. 60. 
(e) See book vi. chap. 5. 
(d) * Ut in acdificiis architecti avertunt ab oculis et naribus do- 


_ -' © migorum ea, quae profluentia neceſſario tetri eſſent aliquid ha- 


- * bitura; fic natura res ſimiles, ſcil. excrementa, procul amanda» 


vit a ſenſibus. Cic. de Nat. Decor, I. 2. e. 36. 


{ 
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body! "Where, I ſay, could we lodge all theſe im- 


plements of the body, to perform their ſeveral of- 
fices! How could we ſecure and guard them ſo 
well, as in the very places, and in the ſelf. ſame 


manner in which they are already placed in the 


body ! And laſtly, to name no more, what cover - 
ing, what fence could we find out for the whole 
body, better than that of nature's own providing, 
the ſlein (a)! How could we ſhape it to, or brace 
it about every part better, either for convenience 
or ornament | Whar better texture could we 
give. it, which although leſs obdurate and firm, 
than that of ſome other animal; yet is fo much 
the more ſenſibie of every touch, and more com- 
liant with every motion? And being eaſily de- 
ſenſible by the power of man's reaſon and art, is 
therefore much the propereſt tegument for a reaſon- 


able creature. 


(a) Compare here Galen's obſervations De Uſu Part. I. rx. 
c. 15. Alſo 1.2. c. 6. See alſo Cowper, Anat. where in 
tab. 4. are very elegant cuts of the ſkin in divers parts of 
the body, drawn from microſcopical, views; as alſo of the pa- 
pillae pyramidales, the ſudoriferous glands, and veſſels, the 
hairs, etc. 
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"CHAP. VI. 


Of the PRovistoNn in Man's Boby againſt Ev1ts, 


HAN taken a tranſient view of the ſtructure 
= and logement of the parts of the human bo- 
dies; let us next conſider the admirable proviſion 
that is made throughout man's body, to ſtave off 
evils, and to diſcharge (a) them when befallen. 
For the prevention of evils, we may take the in- 
ſtances already given, of the ſituation of thoſe faith. 
ful centinels, the eye, the ear, and tongue, in the 
ſuperiar part of the body, the better to deſcry dan- 
gers at a diſtance, and to call out preſently for 
help. And how well ſituated is the hand to be a 
ſure and ready guard to the body, as well as.the 


faithful performer of moſt of its ſervices! The 


brain, the nerves, the arteries, the heart (5), the 


langs; and, in a word, all the principal parts, 


(a) One of nature's moſt conſtant methods here, is by the 

glands, » and the ſecretions made by them; the particulars of 
which being too. long for theſe notes, I ſhall refer to the mo- 
dern anatomiſts, who have written on theſe: ſubjects; and in- 
deed, who are the only men that have done it tolerably : par- 
_ ticularly our learned doctors Cockburn; Keil, Morland, and 
others at home and abroad; an abrigement of whoſe opinions 
and obſervations, for the reader's eaſe, may be met with in 
Dr. Harris's Lex. Tech. vol. 2. under the words Glands, and 
Animal Secretion. | 
5) In man, and moſt other animals, the heart hath the 
guard of bones; but in the lamprey, which hath no bones, 
(no not ſo much as a back-bone,) the heart is very ſtrangely 
* ſecured, and lies immured, or capſulated in a cartilage, or 
* orifly ſubſtance, which includes the heart, and its auricle, as 
* the”ſkull doth the brain in other animals.“ Power's Microl. 
obſ. 22. | | 


two hands, two kidneys, two lobes of the lungs, 


— . 
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how well are they barricaded, either with ſtrong 
bones, or deep logements in the fleſh,” or ſome 
ſuch the wiſeſt and fitteſt method, moſt agreeable. 


* to the office and action of the part? Beſides which, 


for greater precaution, and a farther ſecurity, what 
an incomparable proviſion. hath the infinite con- 
triver of man's body made for the lofs of, or any 
deſect in, ſome of the parts we can leaſt ſpare, by 
doubling them? By giving us two eyes, two ears, 


pairs of the nerves, and many ramifications of the 
arteries and veins in'the fleſhy parts, that there may 
not be a defect of nouriſhment of the parts, in 
caſes of amputation, 'or wounds, or ruptures of any 
of the veſſels. | +» sel r 

And as man's body is admirably contrived, and 


made to prevent evils; ſo no lefs art and caution 


hath been uſed to get rid of them, when they do 
happen. When by any misfortune, wounds or 
hurts do befal; or, when by our own wicked 
fooleries and vices, we pull down diſeaſes and miſ- 
chiefs upon ourſelves, what emunctories (a), What 
admirable paſſages (b), are diſperſed throughout 


(a) Here [from the puſtules he obſerved in Monomotapa] 
* were grounds to admire the contrivarice of our blood, which, 
on ſome occaſions, ſo ſoon as any thing deſtruttive to the con- 
* ſtitvtion of it comes into it, immediately by an inteſtine com- 
motion, endeavoureth to thruſt it forth, and is not only freed 
from the new gueft; but ſometimes what likewiſe may have 
©lain lurking therein for a great while. And from hence it 


comes to paſs, that moſt parts of medicines, when duly admi- 


© niſtered, are not only fent out of the bady themſelves;. but 
* likewiſe great quantities of morbific matter: as in ſalivation,” 


etc. Dr. Sloane's Voy. to Jamaica, p. 25. 


| (3) Valſalva diſcovered ſome paſſages into the region · of the 
ear. drum, of mighty uſe, among others, to make diſcharges 
of bruiſes, impoſthumes, or any purulent, or morbific matter 


from the brain, and parts of the head. Of which he gives 
% ; * 
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the e what incomparable methods doth na- 
ture take (a); what vigorous efforts is ſhe enabled 
to make, to diſcharge the peccant humour, to cor- 


rect the morbific matter; and, in a word, to ſet 


all things right again? But here we had beſt take 
the advice of a learned phyſician in the caſe: The 
© body, faith he, is ſo contrived, as to be well 
© enough ſecured againſt the mutations! in the air, 
* and the leſſer errors we daily run upon; did we 
© not in the exceſſes of eating, drinking, thinking, 
* loving, hating, or ſome other folly, let in the 


0 n or uy violent hands _ ourſelves, 4 


1 | 

e one a parties who, from a. blow on his head, 
had diſmal pains therein, grew ſpeechleſs, and lay under an 
abſolute ſuppreſſion and decay of his ſtrength ; but found certain 
relief, whenever he had a flux of blood, or purulent matter out 
of his ear; which after his death Valſalya diſcovered was 
through thoſe paſlages. 


The other was an * caſe, wherein he found a J 


large quantity of extravaſated blood, making way from the ven- 
tricles of the brain, through thoſe ſame pallages, Valſal. de 
Aure hum. c. 2. ſect. 14. and c. 5. ſect. 8. 

(a) Hippocrates, Lib. de Alimentis, takes notice of the Ge 
city of nature, in finding out methods and paſſages for the diſ- 
charging thiggs offenſive to the body, of which the late learned 
and ingenious biſhop of Clogher, in Ireland, (Boyle,) gave this 
remarkable inſtance, to my very curious and ingenious neigh= 
bour and friend, D' Acre Barret, Eſq; viz. that in the plague- 
year, a gentleman at the univerſity had a large plague ſore ga- 
thered-under his arm, which, when they expected it would have 
broken, diſcharged itſelf by a more than ordinary large and 


foetid ſtool; the ſore having no other vent for it, and imme» * 


diately en ſound and well thereon. 

Like to which, is the ſtory of Joſ. Lazonius, of a ſoldier of 
thirty-five years of age, who had a ſwelling in his right hip, ac- 
companied with great pain, .etc. By the uſe of emollient medi- 
eines, having ripened the ſore, the ſurgeon intended the next day 
to have opened it ; but about midnight, the paticut having great 
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© Nor is the body fitted only to prevent, bot alſo 
to cure, or mitigate diſcaſes, when by theſe follies. 
© brought upon us. In moſt wounds, if kept clean, 
and from the air, — the fleſh will glew together with 
© its own native balm. Broken bones are cemented 
« with the callus, which themſelves help'to make.” 
And ſo he goes on with ample inſtances in this mat- 
ter, too many to be here ſpecified (a). Among which 
he inſtanceth in the diſtempers of our bodies, ſhew- 
ing, that even many of them are highly ſerviceable 
to the diſcharge of malignant humours, and pre- 


v venting greater evils. 


And no leſs kind than admirable is this con- 
trivance of man's body, that even its diſtempers 


 provocations to ſtool, diſburdened himſelf three times; -immedi- 


ately upon which, both the tumour and pain <ccafed, and there» 
by diſappointed the ſurgeon's intentions, Ephem. Germ. Anno 
1690, obſ. 49. More ſuch inſtances we find of Mr. Tonge's, 
in Phil, Tranſ. Ne 323. But indeed there are ſo many ex- 
amples of this nature, in our Phil. Tranſ. in Ephem. German. 
Tho. Bartholine. Rhodius, Sennertus, Hildanus, etc. that it 
would be endleſs to recount them. Some have ſwallowed 
knives, bodkias, needles, and pins, bullets, pebbles, and twenty 


other ſuch things as could not find a paſſage the ordinary way, 


but have met with an exit through the bladder, as ſome other 
way of nature's own providing. But paſling over many parti- 
culars, I ſhall only give one inſtance more, becauſe it may be 
a good caution to ſome perſons, that theſe papers may pro- 
bably fall into the hands of; and that is, the danger of ſwal- 
lowing plumb-ſtones, prune-ſtones, etc. Sir Francis Butler's 
lady had many prune ſtones that made way through an abſceſs 
near her navel, Phil. Tranſ. No 265. where are many other 
ſuch like examples. Mote alſo may be found in Ne 283, 
304, etc, And at this day a young man, living not far off 
me, laboureth under very troubleſome and dangerous ſymptoms,” 
from the ſtones of ſloes and bullace, which he ſxallowed eight 
or ten years ago. 0 
) Grew's Coſmol. ka. is: 3 29. 
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ſhould many times be its cure(a); that when the 
enemy lies lurking within to deſtroy us, there ſhould 


be ſuch a reluctancy, and all nature excited with 
its utmoſt vigour to expel him thence. To which 


purpoſe, even pain itſelf is of great and excellent 


uſe, not only in giving us notice of the preſence of 


the enemy, but by exciting us to uſe our utmoſt di- 
ligence and {ſkill to root out fo troubleſome and des 
ln a companion. 


% Nor are diſeaſes themſelves uſeleſs : for the blood in 
* a fever, if well governed, like wine upon the fret, diſcharg- 
eth itſelf of all heterogencous mixtures; and nature, the diſ- 
* eaſe, and remedies, clean all the rooms of the houſe; where- 
© by that which threatens. death, tends, in concluſion, to the 
* prolonging of life.” Grew, ubi ſupra, ſect. 52. 

And as diſeaſes miniſter ſometimes to health; ſo to other 
good uſes in the body, ſuch as quickening the ſenſes: of which 
take theſe inſtances relating to the hearing and ſight. 

A very ingenious phyſician falling into an odd kind of fe- 


ver, had his ſenſe of hearing thereby made ſo very nice and 


tender, that he very plainly heard ſoft whiſpers, that were 
made at à conſiderable diſtance off, and which were not in the 
© leaſt perceived by the e nor would have . by him 
before hiis ſickneſs. 

A gentleman of eminent parts and note, 5 a diſtem- 

per he had in bis eyes, had his organs of ſight brought to be 
* ſo tender, that both his friends, and himſelf have aſſured me, 


© that when he walked in the night, he could far a while plain- 


y ſee and diſtinguiſh colours, as well as other objects, diſeern- 


-© ible by the eye, as was more than once tried.” * deter. 


nat. of Effluv. chap. 4. | 
+ Daniel Fraſer— continued deaf and hank "a his birth, 


till the 1yth year of his age ——- After his recovery from 


* a fever, he perceived a motion in his brain, which was very 
* uncaſy to him; and afterwards he began to hear, and in pro- 
* ceſs of time, to underſtand . etc, Vide Phil. Tran, 
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CHAP. VIII. | 
of the CONSENT between the ParTS of Man's Boy. | 


17. is an admirable proviſion the metcifal Creator 
hath made for the good of man's body, by the 
conſent and harmony between the parts thereof: 
of which let us take St. Paul's deſcription, in 
1 Cor. xii, 8. But now hath God ſet the mem- 
© bers, every one of them in the body, as it hath 

« pleaſed him.” And ver. 21. The eye cannot lay 
* unto the hand, I have no need of thee: nor again, 

the head to the feet, I have no need of you.” But 
ſuch is the conſent of all the parts, or, as the apoſtle 
wordeth it, © God hath ſo tempered the body toge- 
* ther, that the merabers ſhould have the ſame care 
one for another, ver. 25. So that whether one 
© member ſuffer, all the members ſuffer with it; or. 
* one member be honoured, (or affected with any 

good,) all the members rejoice, [and paß 


With it, ver. 26. 


This mutual accord, conſent, and ſympathy of 
the members, there is no reaſon to doubt (a), is 
made by the commerce of the Nerves , and 


(a) See book iv. chap. 8. 

(b) Tia propoſita ipG naturae in nervorum Uiſtributione 
* fuerunt, 1. Ut ſenſoriis inſtrumentis ſenſum impertiret., 
* 2. Ut mdtoriis motum. 3. Ut omnibus aliis [partibus] daret 
ut quae, fi dolorem adferrent, dignoſcerent. And afterwards, 
* Si quis in diſſectionibus ſpectavit, conſideravitque juſtene an ſe- 
eus natura nervos non eadem menſura omnibus partibus diſtri- 
* buerit, ſed aliis quidem liberalius, aliis vero parcius, eadem cum 
* Hippocrate, velit nolit; de natura omnino pronunciabit, quod 
ea ſcilicet ſagax, juſta, artificioſa, animaliumque Provida eſt, * 
Galen. de uſu Part, I. 5. c. 9. 
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their artificial poſitions, and curious ramifications 
throughout the whole body, which is admirable 
and incomparable, and might deſerve a place in 
this ſurvey, as greatly, and manifeſtly ſetting forth 
the wiſdom and benignity of the great Creator; 
but that to give a deſcription thereof from the 
origin of the nerves, in the brain, the cerebellum 
and ſpine, and ſo through every part of the body, 
would be tedious, and intrench too much upon 
the anatomiſt's province: and therefore one in- 
ſtance ſhall ſuffice for a ſample of the whole; and 
that ſhall be, (what was promiſed before) (a), the 
great ſympathy occaſioned by the fifth pair of 
nerves; which I chuſe to inſtance in, rather than - 
the par vagum, or any other of the nerves; be- 
cauſe although we may have leſs variety of no- 
ble contrivance and art, than in that pair; yet we 
ſhall find enough for our purpoſe, and which may 
be diſpatched in fewer words. Now, this fifth 
conjugation' of nerves is branched to the ball, the 
muſcles, and glands of the eye; to the ear; to 
the jaws, the gums, and teeth; to the muſcles of 
the lips (5); to the tonſils, the palate, the tongue, 
and the parts, of the mouth; to the praecordia 


alſo, in ſome meaſure, by inoſculating with one 


* 
a 


(a) Book iv. chap. xs. 
- (b) Dr. Willis gives the reafon, * Cur mutua amaſiorum 
* ofcula Jabiis impreſſa, tum praecordia, tum genitalia afficiendo, 
* amorem ac libidinem tam facile irritant,” to be from the con- 
ſent of thoſe parts, by the branches of this fifth pair. Nerv. 
Deſcr. c. 22. | a 7 
And Dr. Sachs judges it to be from the conſent of the * labia, 
* oris cum labiis uteri,” that in April 16959, a certain breeding. 
lady, being affrighted with ſeeing one that had ſcabby lips, 
which they told her were occaſioned by a peſtilential fever, 
had ſuch like puſtules broke out in the labia uteri. Ephem. 
Germ. T. 1. obſ. 20, | | 
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of its nerves ; and laſtly, to the muſcles of the face, 
particularly the cheeks, whoſe ſanguiftrous veſſels 


it twiſts about. 


From hence it comes to paſs, that there is a 
great conſent ' and ſympathy (a) between theſe 
parts; ſo that a guſtable thing ſeen or ſmelt, ex- 
cites the appetite, and affects the glands and parts 
of the mouth; that a thing ſeen or heard, that is 


ſhameful, affects the cheeks with modeſt bluſbes; 


but on the contrary, if it pleaſes and tickles the 
fancy, that it affects the praecordia and muſcles 

of the mouth and face with laughter; but a thing 
cauſing ſadneſs and m2lancholy, doth accordingly 


_ exert itſelf upon the praecordia, and demonſtrate 


itſelf by cauſing the glands of the eyes to emit 
tears (b), and the muſcles of the face to pur on 
the ſorrowful aſpe& of crying. Hence alſo that 
torvous ſour. look produced by anger and hatred; 
and that gay and pleaſing countenance accom- 
panying love and hope. And in ſhort, it is by - 
means of this communication of the nerves, that 
whatever affects the ſoul is demonſtrated, whe- 
ther we will-or no, by a conſentaneous diſpoſiti« 
on of the praecordia within, and a ſuitable con- 
figuration of the muſcles and parts of the face 
without. And an admirable contrivance of the 
great God of nature this is; that as a face is given 
to man, and as Pliny faith (c), to man alone of 

all creatures; fo it ſhould be, as he obſerves, © the 


(a) Conſult wilt, ubi ſupra. - 
(b) Tears ſerve not only to moiſten the eye, to FER and 
brighten the cornea, and to expreſs our grief; but alſo, to al- 
leviate it. according to. that of Ulyſſes to ee in Se- 
neca's Troas, ver. 762. | * = 
Tempus moramque dabimus, atbitrio tuo 
Implere lacrymis: Fletus aerumnas levat. 
(e) Plin. * c. 37. 
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344 Convent of the Par'Ts,' | Boox v. 
© index of ſorrow, and chearfulneſs, of compaſſion 


© and ſeverity. In its aſcending part is the brow, 
© and therein a part of the mind too, Therewith 


_ © we deny, therewith we conſent. With this it 
is we. ſhew our pride, which hath its ſource in 
another place; but here its ſeat: in the heart it 


© hath its birth; ; but here it abides and dwells; and 
© that becauſe it could find no other part through- 
* out the body higher, or more craggy (a), where 
© it might reſide alone. 

Thus I have diſpatched what I ſhall remark con- 
cerning the ſoul and body of man. There are di- 
vers other things, which well deferye a place in this 
ſurvey; and theſe that I have taken notice of, de- 
ſerved to have been enlarged upon : but what bath 
been ſaid may ſuthce for a taſte and ſample of this 
admirable piece of God's handy-work ; at leaſt ſerve 
as a ſupplement to what others have ſaid before me. 


For which reafon I have endeavoured to ſay ag little 
wittingly as I could, of what they have taken Notice 


of, 'except where the thread of my ee laid a 
nee upon me.. 


CHAP. IX. 


of the Vaniery of Men's Facns, Vorcns, 


1 180 W. n 


E 
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'T 


to my obſer- 


_ 1 TY have put 
that there are 


vations relating to man 
three things ſo exprelly declaf 
nagement and concurrence, | 
mention them, although ta 
amply by others; and chat is, 


at 1 ſhall but juſt 


the great variety 


(a) » Nihil altius ſimul abruptinſqve invcait,* 


g the divine ma- 


notice of more 
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throughout the world, of mens faces (a), voices (50, 
and hand- writing. Had man's body been made 
. according to any of the atheiſtical ſchemes, or 
other method than that of the infinite Lord of the 
world, this wiſe variety would never have been: 

but mens faces would have been caſt in the fame; 
or not a very different mould; their organs 
ſpeech would have ſounded the fame, or not ſo 
great a variety of notes; and the ſame ſtructurè of 
muſcles and nerves would have given the hand 
the ſame direction in writing. And in this caſe, 
what confuſion, what diſturbance, what miſchiefs, 
would the world eternally have lain under! No 
ſecurity could have been to our perſons; no 
nn no Mi r lle our N 03 


(a) If the reader hath a mind to ſte FOTO, of men's like- 
neſs, he may conſult Valer. Maximus, I. 9. e. 14. concerning 
the likeneſs of Pompey the great, and Vibius, and Publicius 
Libertinus; as alſo of Pompey the father, who got the name 
of Coquus, he being like Menogenes the cook; n divers 
others. 

(b) As the difference of tone mak a difference 4 $a 
every man's voice, of the ſame country, yea, family, ſo-a dif- 
ferent dialect and pronunciation diff:rs perfons of divers coun- 
tries, yea, perſons of one and the fame country, ſpeaking the 


' fame language: thus in Greece, there were the Ionic, Doric, 


Attic, and. Xolic dialects. So in Great Britain, beſides the grand 
diverſity of Engliſh and Scots, the different counties vary very 
much in the pronunciation, accent, and tone, although all one 
and the ſame language. And the way of the Gileadites proving 
the Ephrajmites, Judges xii. 6. by the pronunciation of Shibbo- 
leth, with a Schin, or Sibboleth with a Samech, is well Known. 
So a Lapide faith, the Flemings prove whether a man be a 
Frenchman or not, by bidding him pronounce Acht en tachten- 
ticht; which they pronounce, Ae tactentick. by . they 
cannnot pronounce the aſpirate nun. 

(e) Regi Antiocho unus ex eequalidaz—aomaiay duese 
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no juſtice between man and man; no diſtinction 


between good and bad, between friends and foes, 
between father and child, huſband and wife, male 
or female; but all would have been turned topſey- 


turvey, by being expoſed to the malice of the en · 
vious and ill-natured, to the fraud and violence of 
knaves and robbers, to the forgeries of the crafty 
cheat, to the luſts of the effeminate and debauched, 


and what not! Our courts of juſtice (a) can abun- 
dantly teſtify the dire eſſects of miſtaking mens 


faces, of counterfeiting their hands, and forging 


. writings. But now, as the infinitely wiſe Creator 


and ruler hath ordered the matter, every man's face 
can diſtinguiſh him in the light, and his voice in the 
dark; his hand-writing can ſpeak for him though 


abſent, and be his witnefs, and ſecure his contracts 


in future generations. A mahfifeſt, as well as ad- 
mirable indication of the divine ſuperintendence and 
management (6). | 


- 


* perquam fimilis fuiſſe traditur. ' Quem Laodice, uxor Antio- 


chi, interfecto viro, diſſimulandi ſceleris gratia, in lectulo per- 


* inde quaſi ipfum regem aegrum collocavit. Admiſſumque uni- 
verſum populum, et ſermone ejus et vultu eonſimili fefellit : 
* credideruntque homines ab Antiocho moriente Laodicen et na- 
tos ejus fibi commendari. Valer. Max. ib. 

(a) © Quid Trebellius Calca! quam aſſeveranter ſeſe Clodium 


* tulit! et quidem dum de bonis ejus contendit, in centumvirale 


judicium adeo favorabilis deſcendit, ut vix juſtis et acquis ſen; 
* tentiis eonſternatio populi ullum relinqueret locum. In illa ta · 
men quaeſtione neque calumniae petitoris, neque violentiae ple- 


_* bis judicantium religio ceſfit.” Val. Max. ib. e. 15. 


5% To the foregoing inſtances of divine management, with 
relation to the political ſtate of man, I ſhall add another 


" thing, that I confeſs hath always ſeemed to me ſomewhat odd, 
dot very providential; and that is, the value that mankind, 
at leaſt the civilized part of them, have in all ages put upon 
gems, and the purer finer metals, gold and ſilver; ſo as to think 
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them equivalent unto, and exchange them for things of the 
greateſt uſe for food, cloathing, and all other neceſſaries and 
conveniences of life, Whereas thoſe things themſelves are of 
very little, if any uſe,” in phyſie, food, building, or clothing, 
otherwiſe than for ornament, or to miniſter to loxury; as 


* Suetonius tells us of Nero, who fiſhed with a net gilt with = 


and ſhod bis mules with ſilver ; but: his wife Poppaes ſhod þ 
horſes with gold. Vit. Ner. c. 30. Plin. Nat. Hiſt. 1, 33. 4 
e. 11. $0 the ſame Svetonius tells us, Jul. Cacſar lay in a 
bed of gold, and rode in a ſilver chariot. But Heliogabalus 
rode in one of gold, and had his cloſe-ſtool-pans of .the ſame 
metal. And Pliny faith, * Vaſa coquinaria ex argento Calvus 
* orator fieri queritur. Ibid. Neither are thoſe precious things 
of greater ule to the making of veſſels and utenſils, (unleſs 
ſome-little-niceties and curioſi ities, ) by means of their beauty, 
imperdibility, and ductility. Of which laſt, the great Mr: Boyle 
hath, among others, theſe two inſtances, in his Eſſay about 
the Subtilty of Effluviums, chap. 2. Silver, whoſe ductility 
and tractility are very much inferior to thoſe of gold, was, 
* by my procuring,- drawn out to ſo {lender a wire, that a ſingle 
grain of it amounted to twenty ſeven feet.“ As to gold he 
demonſtrates it poſſible to extend an ounce thereof to reach to 


777600 feet, or 153 miles and an half, = to an incredibly 25 


greater lengto. * wn 5 

And as to gems, the very ſtories tar 15 told of their pro- 
digious virtues, are an argument, that they have very little, 
or none, more than other hard ſtones, That a diamond ſhould 
diſcover whether a woman be true or falſe to her huſband's bed; 
cauſe love between man and wife; ſecure againſt witcheraft, 
plague, and poiſons; | that the ruby ſhould diſpoſe to chearful- 
neſs, cauſe pleaſant dreams, change its colour againſt- a miſe 
fortune befalling, ete.; that the ſapphire ſhould grow foul, 
and loſe its beauty, when worn by one that is leacherous; 
that the emerald ſhould fly to pieces, if it touch the ſkin of 


any unchaſte perſon in the act of uncleanneſs ; that the chry+ 


lite ſnould loſe its colour, if poiſon he on the table, and re- 
cover it again when the poiſon is off; and, to name no 
more, that the turcoiſe, and the ſame is faid of a. gold ring, 
ſhould ftrike the hour when hung over a drinking glaſs, and 
much more to the ſame purpoſe : all theſe, and many other 
P 6 
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CHAP. X. 


_ The Conctusron of the Saver of Man, 


AND now N ng taken a view of man, and 

finding every part of him, every thing relat- 
ing to him contrived, and made in the very beſt 
manner; his body fitted up with the utmoſt fore- 
ſight, art, and care; and his body, (to the great 
honour, privilege, and benefit of man, ) poſſeſſed 


by a divine part, the ſoul, a ſubſtance made, as it 


- 


were, on purpoſe to contemplate the works of 
Gon, and lorify the great Creator ; and ſince this 
ſoul can diſcern, think, reaſon, and ſpeak ; what 
can we conclude upon the whole matter, but that 
we lie under all the obligations of duty and grati- 
tude, to be thankful and obedient to, and to ſet 
forth the glories of our great Creator, and noble 
benefactor ! And what ungrateful wretches are we, 
how much worſe than the pobr irrationals, if we 
do not employ the utmoſt power of our tongue, 


and all our members, and all the faculties of our 


fouls, in the praiſes of God! But'above all, ſhould 


ſuch fabulous ſtoties, I fay, of gems, are great FEI 
that their virtue is equivalent to their value. Of theſe, and 
other virtues, confult dent: in bis * I. 1. ſet, 2. 
cl 17, nee 1 

But as to gems 4 their colour, n ma be be- 


what of truth in that, particularly in the turcoiſe laſt mentioned. 


Mr. Boyle obſerved the ſpots in a turcoiſe, to ſhift their place 
from one part to another, by gentle degrees. 80 did the cloud 


in an agate handle of a knife. A diamond he wore. en his 


finger, he obſerved to be more illuſtrious at ſome times than o- 
thers; which a curious lady told him ſhe had alfo obſerved in 
hers. yas. mary Boy, of ii. 
_ in Bodies, 47 
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we, who have the benefit of thoſe glorious acts 
and contrivances of the Creator, be ſuch wicked, 


ſuch baſe, ſuch worſe than brutal fools, to deny 


the Creator (a), in ſome of his nobleſt works? 
should we ſo abuſe our reaſon, yea, our very 
ſenſes; ſhould we be ſo beſotted by the devil, and 
nn oy! our luſts, as to attribute one of the 


00 It was a: ul ee dhe ingenious 
Laurence Bellini makes of his Opuſculum de Motu Cordis, in 
theſe words: De motu cordis iſthaec, Quae equidem omnia, 
ſi a rudi intelligentia hominis tantum covſllii, tantum ratiocinii, 
* tantum peritiae mille rerum, tantum ere exigunt, ad 
hoc, ut inveniantur, ſeu ad hoc, ut pereipiantur poſtquam 
facta ſunt; illum, cvjus opera fabrefacta ſunt haec ſingula, 
tam vant erimus atque inaves, ut exiſtimemus eſſe conſiſii im- 

potem, rationis expertem, imperitum, aut ignarum omnium re- 
rum? Quantum ad me attinet, nolim eſſe rationis compos, ſi 
* tantum inſudandum mihi eſſet ad conſequendum intelligentiam 
* earum rerum, quas fabrefaceret neſeio quae vis, quae nihil in 


© telligeret eorum quae fabrefaceret ; mihi etenim viderer eſſe vile 


* quiddam, atque ridieulum, qui vellem totam aetatem meam, ſa- 
* nitatem, et quicquid humanum eſt deterere, nihil curare quicquid 
* eſt jucunditaturn, quicquid laetitiarum, quicquid commodorum ; 
* non divitias, non dignitates: non poenas ctiam, et vitam ip- 
fam, ut gloriari poſſem poſfremo inveniſſe unum, aut alterum, 
* et fortaſſe me inveniſſe quidem ex iis innumeris, quae produxiſ- 
* ſet, neſcio quis ille, qui fine labore, fine cura, nihil cogitans, 
* nihil cognoſcens, non unam aut alteram rem, neque dubie ſed 
* certo produxifſet innumeras innumerabilitates rerum in hoe 
tam immenſo ſpatio corporum, ex quibus totus mundus com- 
* pingitur. Ah Deum immortalem! Video pracſens numen 
* tuum in hiſce tam prodigioſis generationis initiis, et in altiſ- 
ſima eorum contemplatione defixus, neſcio quo oeſtro admira» 
* tionis conciter, et quaſi divine furens cohibere me minime poſe 
* ſum quin exclamem. | 92 
* Magnus Dominus! Magnus fabricator hominum Deus! 
* Magous atque admirabilis Conditor rerum Deus, quam mag- 


, . 


— 


350 The ConcLuvitton. Boox'V. 
beſt contrived ' pieces of | workmanſhip to blind 
chance, or unguided matter and motion, or any 


other ſuch ſottiſh, wretched, atheiſtical ſtuff ; which 


we never ſaw, nor ever heard made any one be- 
ing (a) in any age ſince the creation? No, no! 
But, like wiſe and unprejudiced men, let us with 
David ſay, Pſalm cxxxix. 14. with which I con- 
clude, © I will praiſe thee, for I am fearfully and 
© wonderfully made; marvellons are thy works, and 
© that my ſoul knoweth right well.“ 

Having thus made what (conſidering the copiouſ- 
neſs and excellence of the ſubjet,) may be called 
a very brief ſurvey of man, and ſeen ſuch admir- 
able marks of the divine deſign and art; let us next 
take a tranſient view of the other inferior creatures; 
and . with e 


fa) * Hoc [i. e. mundum effici ornatiſſimum, et pulcherri- 
mum ex concurſione fortuita] qui exiſtimat fieri potuiſſe, non 
intelligo eur non idem putet, ſi innumerabiles unios et viginti 
* formae literarum, vel aureae, vel qualeſlibet, aliquo conjici- 


* antur, poſſe ex his in terram excuſſis annales Ennii ut dein- 


* ceps legi poſſint, effici, etc.——Quod fi mundum efficere poteſt 
* concurſus atomorum, cur porticum, cur templum, cur domum, 
_ * cur urbem non poteſt? Quae ſunt minus operoſa, et mults 
* quidem faciliora.* Cic. de Nat. Deor. I. 2. c. 37. 
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A SURvEy of QUADRUPEDS, 


CHAP. I. ne 


— 


Of their PRONE PosTURE. 


world, fo far as the ſtructure of their bodies is 
conformable to that of man, I ſhall paſs them 
by, and only take notice of ſome peculiarities in 
them, which are plain indications of defign, and 
the divine ſuper-intendence and - management; 
And, 1. The moſt viſible apparent variation is 


F. taking a view of this part of the animal 


the prone poſture of their body: concerning 


which I ſhall take notice only of two things, the 
parts miniſtring thereto, and the uſe and benefit 
thereof. TITS. TIN - 

I. As for the parts, it is obſervable, that in all 
theſe creatures, the legs are made exactly conform- 
able to this poſture, as thoſe in man are to his e- 
rect poſture: and what is farther obſervable alſo, 
is, that the legs and feet are always admirably 
ſuited to the motion and exerciſes of each animal: 
in ſome they are made for ſtrength only, to ſup» 
port a vaſt, unwieldy body (a); in others they 
are made for agility and fwifineſs (5), in ſome 


(a) The elephant being a creature of prodigious weight, the 
largeſt of all animals, Pliny faith, hath its legs accordingly made 
of an immenſe ſtrength, like pillars, rather than legs. . 

(5) Deer, hares, and other creatures, remarkable for ſwift» 
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they are made for only walking and running, in 
others for that, and ſwimming too (); in others 


for walking and digging (5); and in others for 


walking and flying (c): in ſome they are made 
more laſk and weak, for the plainer lands; in o- 


thers rigid, ſtiff, and lels flexible (4), for traverl. 


neſs, have their legs accordingly ſlender, but withal ſtrong, and 
every way adapted to their ſwiftneſs.  - 

(a) Thus the feet of the otter are made, the toes being all 
eonjoined with membranes, as the feet of geeſe and ducks are, 
And in ſwimming it is obſervable, that when the foot goes for- 
ward in the water, the toes are cloſe; but when backward, they 
are ſpread out, whercby they more forcibly ſtrike the water, and 
drive themſelves forward, . The ſame may be obſerved alſo in 
- ducks and geeſe, ete. | 

Of the caftor or beaver, the French academiſts ay. 0 The 


ſtructure of the feet was very extraordinary, and ſufficiently ' 


* demonſtrated, that nature hath deſigned this animal to live 


in the water, as well as upon land. For although it had 


four feet, like terreſtrial animals, yet the hindmoſt ſeemed 
more proper to ſwim than walk with, the five toes of which 
they were compoſed, being joined together-like:thoſe of a gooſe 
s by a membrane, which ſerves this animal to ſwim with. But 
© the fore ones were made otherwiſe; for there was ho mem- 
*- brane which held thoſe toes joined together; and this was re- 
* quiſite, for the conveniency of this animal, which uſeth them 


© as hands like a ſquirrel, when he cats.” Memoirs for a Na- 


tural Hiſtory of Animals, p. 64. 

. (3) The moles feet are a remarkable inſtance. 

(e) The wings of the bat are a prodigious deviation from 
nature's ordinary way. $0 it is in the Virginian fquirrel, whoſe 
ſkin is extended between the fore-legs and its body. 

(d) Of the legs of the elk, the French academiſts ſay, 
* Although ſome authors report, that there are elks in Muſco- 
via, whoſe legs are jointleſs ; there is great probability, that 
this opinion is founded on what is reported of thoſe elks of 
* Muſcovia, as well as of Caeſar's Alce, and Pliny's Machlis, 
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ing the ice, and dangerous precipices of the high 
mountains (a); in ſome they are ſhod with rough 
and hard hoofs, ſome whole, ſome cleft; in others 
with only a callous ſkin. In which latter, it is ob- 
ſervable that the feet are compoſed of toes, ſome - 


ſhort fore bare-going ; ſome long to ſupply the place 4 


of a hand (5); ſome armed with long and ſtrong 
talons to catch, hold, and tear the prey; ſome fen- 
ced only with ſhort nails, to confirm the ſteps in 


running and walking. ö 


II. As the poſture of man's body is the fitteſt for 
a rational animal, fo is the prone poſture of quadru- 
peds, the moſt uſeful and beneficial to themſelves, 
as alſo moſt ſerviceable to man. For they are here- 
by better made for their gathering: their food, to 
purſue their prey, to leap, to'climb, to ſwim, to 


guard themſelves againſt their enemies; and, in a 


word, to do whatever may be of principal uſe to 
themſelves; as alſo they are hereby rendered more 
uſefvl and ſerviceable to man for carrying his bur- 
dens, for tilling his ground; yea, even for his 
ſports and diverſions. | | 


7 


ice without flipping; which is a way that is reported that 
they have to ſave themſelves from the wolves,” etc. Ibid, 
1 b | 

(a) The common tame Yoat (whoſe habitation is generally 
on mountains and rocks, and who delighteth to walk on the tops 
of pales, houſes, etc. and to take great and ſeemingly dangerous 
leaps) I have obſerved, hath the joints of the legs very ſtiff and 
ſtrong, the hoof hollow underneath, and its edges ſharp, The 
like, J doubt not, is to be found in the wild goat, conſidering 
what Dr. Scheuchzer hath ſaid of its climbing the moſt danger- 
ous craggs of the Alps, and the manger of their hunting it. 
Vide Iter. Alpin. 3. p. 9. | 

(b) Thus in apes and monkeys, in the beaver before, and 
divers others, 
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And now I might here add a ſurvey of the excel. 
lent contrivance of the parts miniſtring to this 
ſture of the four-footed animals, the admirable flue 
ture of the bones (a), the joints and muſcles, their 
various ſizes and ſtrength; their commodious lodg. 
ment and ſituation, the nice aequipoiſe of the body, 
with a great deal more to the ſame purpoſe. But 1 
ſhould be tedious to inſiſt minutely upon ſuch parti. 


culars; and beſides, I have given a touch upon theſe 
kind of things, when I ſpake of man. 


| Paſſing by therefore many things of this kind, 
that might deſerve remark, I ſhall only conſider 


ſome of the parts of quadrupeds, differing from 


what is found in man (6), and which are manifeſt 
works oy deſigg. | 


(a) It is a fingular proviſion nature hath made for the 
ſtrength of the lion, if that be true, which Galen ſaith is re- 
ported of its bones being not hollow, as in other animals, but 
ſolid: which report he thus far confirms, that moſt of the 
bones are ſo; and that thoſe in the legs, and ſome other parts, 


have only a ſmall and obſcure ts, in them. Vide Galen. 


de uſu Part. I. 11. c. 18. 


() * Theſe forts of differences in the 1 of animals, 


upon the ſcore of the poſition of their bodies, occur ſo often, 
* that it would be no mean ſervice to anatomy if any one 
would give us a hiſtory of thoſe variations of the parts of ani- 
mals, which ſpring from the different poſtures of their bodies. 


Drake Anat. vol. 1. e 17. © 84 4 
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CEE iowa n 
Of the He avs of QUaDauPEDS. , 


TE is remarkable that, in man, the head is of one 
ſingular form; in the four-footed race, as vari- 
ous as their ſpecies. In ſome, ſquare and large, 
ſuitable to their ſlow motion, food, and abode; 
in others leſs, ſlender, and ſharp, agreeable to 
their ſwifter motion, or to make their way to their 
food (a), or habitation under ground (5). But 
paſling by a great many obſervations that might 
made of this kind, I ſhall ſtop a little at 
the brain, as the moſt conſiderable part of -the 
body, being the great inſtrument of life and mo- 
tion in quadrupeds, as it is in man of that, as 
alſo in all probability the chief ſeat of his immor- 
tal foul. And accordingly it is a remarkable diſſe- 
rence, that in man the brain is large, affording 
ſubſtance and room for ſo noble a gueſt; whereas 
in quadrupeds, it is but ſmall. And another thing, 
no lefs remarkable, is the ſituation of the cerebrum 
and cerebellum, or the greater and leſſer brain, 


0 


which I ſhall give in the words of one of the moſt 


(a) Thus ſwine, for inſtance, who dig in the earth for 
roots, and other food, have their neck, and all parts of their 
head very well adapted to that ſervice, Their neck ſhort, 
brawny and ſtrong ; their eyes ſet pretty high out of the way; 
their ſnout long ; their noſe callous and ſtrong; and their ſenſe 
of ſmelling very accurate, to hunt out and diſtinguiſh their food 
in mud, under ground, and other the like places where it lies 
concealed. 5 l 

(b) What hath been ſaid of ſwine is no leſs, rather more 
remarkable in the ' mole, whoſe neck, noſe, eyes, and ears, 
* = fitted, in the niceſt manner, to its ſubterrancous way 
or lite. 275 
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exact anatomiſts we have of that part (a): * Since, 


r * 
- * 
\ 
- Li 


© faith he, God hath given to man a lofty counte- 
© nance, to behold the heavens, and hath alſo ſeated 
© an immortal ſoul in the brain, capable of the con. 
© templation of heavenly things ; therefore, as his 
© face is ere, ſo the brain is ſet in an higher place, 
© namely, above the cerebellum, and all the ſenſo- 
© ries. But in brutes, whoſe face is prone towards 
© the earth, and whoſe brain is incapable of ſpecula- 
* tion, the cerebellum, (whole buſineſs it is to mini. 
© ſterto the actions and functions of the praecordia, 
© the principal office in thoſe creatures) in them is 
* ſituated in the higher place, and the cerebrum 
© lower. Alſo ſome of the organs of ſenſe, as the 


© ears and eyes, are placed, if not above the cere- 


. brum, yet at leaſt equal thereunto.” 

Another convenience in this poſition of the cere- 
drum and cerebellum, the laſt ingenious anatomiſt 
tells us is this (5). In the head of man, faith he, 
the baſe of the brain and cerebell, yea, of the 


* whole ſkoll, is ſet parallel to the horizon; by 


©: which means there is the leſs danger of the two 
brains joggling, or ſlipping out of their place, 
© But in quadrupeds, whoſe head hangs down, the 


., © baſe of the ſkull makes a right angle with the ho- 


© rizon, by which means the brain is undermoſt, 
© and the cerebell uppermoſt; ſo that one would 
be apt to imagine the cerebell ſhould not be ſteady, 
© but joggle out of its place.” To remedy which 
inconvenience, he tells us, And leſt the frequent 
© concuſſions of the cerebell ſhould cauſe a fainting, 


© or diſorderly motion of the ſpirits, about the prae · 


(a) Willis Cereb. Anat. cap. 6. Cumque huic Deus 05 


' * ſublime dederit.“ etc. | | | 
0) Id. paulo poſt, * In capite humano cerebri et cerebel - 
2. etc, | 5 
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«© cordia, therefore, by the artifice'of nature, ſuffi- 
© cient proviſion is made in all, by the dura me- 
© ninx cloſely encompaſſing the cerebellum; be- 
« ſides which, it is, in (ome, guarded with a ſtrong 
© bony fence; and in others, as the hare, the coney, 
and ſuch leſſer quadrupeds, a part of the cerebell 
« js on each ſide fenced with the os petroſum: ſo 
© that by this double ſtay, its whole mals is firmly 
© contained within the ſkull.” 

Beſides theſe peculiarities, I might take notice of 


divers other things no leſs remarkable, as the nice 


tating membrane of the eye (a), the different paſ- 
ſages of the carotid arteries (6) through the ſkull, 


(a) See book iv. chap. 2. note (a), p. 144. As 

(b) * Arteria carotis aliquanto poſterius in homine quam in 
* alio quovis animali, calvariam ingreditur, ſeil. juxta illud fo- 
* ramen, per quod finus lateralis in venam jugularem deſiturus 
* crano elabitur: nam in caeteris hacc arteria ſab extremitate 
* ſeu proceſſu acuto oſſis petroſi, inter cranium emergit; verum 
* mm, capite humano, eadem, ambage longiori circumducta (ut 
* ſanguinis torrens, priuſquam ad cerebri oram apellit, fracto 
* impetu, lenius et placidius fluat) prope ſpecum ab ingreſſu ſi- 
nus lateralis factum, calvariae baſin attingit ;—et in majorem 
* cautelam, tunica inſuper aſcititia eraſſiore inveſtitur.”. And ſo he 
goes on to ſhew the conveniency of this guard the artery hath, 
and its paſſage to the brain, and then faith, * $i hujuſmodi con- 


* formationis ratio inquiritur, facile occurrit,” in capite humano, , 
* ubi generoſi aſfectus et magni 'animorum impetus ac ardores ex- 


* citantur, ſanguinis in cerebri oras appulſum debere eſſe liberum 
et expeditum, etc. Atque hoc quidem reſpectu differt homo a 
* pleriſque brutis, quibus, arteria in mille ſurculos diviſa, ne 


* ſanguinem pleniore alveo, aut citatiore, quam par eſt, curſu, 5 


ad cerebrum evehat, plexus retiformes conſtituit, quibus nempe 

* efficitur, ut ſanguis tardo admodum, Jenique et acquabili fere 
* ſtillicidio, in cerebrum iHabatur.” And then he goes on to 
give a farther account of this artery. and the rete mirabile, in 
divers creatures, Willis, ibid. C. 8. | 


iv 
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their branching into the rete mirabile (a), the dif. 
ferent magnitude of the nates, and ſome other parts 
of the brain in beaſts, quite different from what 
it is in man: but the touches already given, may 
be inſtances ſufficient. to prevent my being tedi- 
ous in inlarging upon theſe admirable works of 
God. | $t5) 2c: 


CHAP. 1. 
Of the Nx ES of QUaDRUPEDs. 


— 


ROM the head paſs we to the neck, no prin- 
cipal part of the body, but yet a good inſtance 
of. the Creator's wiſdom and deſign, inaſmuch as 
in man it is ſhort, agreeable to the erection of 
his body; but in the four-footed tribe it is long, 


anſwerable to the length of the legs (5), and in 


(a) Galen thinks the rete mirabile is for concocting and 
elaborating the animal ſpirits, as the epididymides, [the con- 
volutions, xeporoudig Faixos) are for elaborating the ſeed, De 
uſu Part. I. 9. c. 4. This rete is much more conſpictous in 
beaſts than man: and, as Dr. Willis well judges, ſerves, r. To 
bridle the too rapid incurſions of the blood into the brain of 
thoſe creatures, whoſe heads hang down much; 2. To ſeparate 
_ Tame of the ſuperfluous ſerous parts of the blood, and ſend them 
to the ſalival glands, before the blood enters the brain of thoſe 
animals, whoſe blood is naturally of a watery conſtitution. 
3. To obviate any obſtructions that may happen in the arte- 
ries, by giving a free paſſage through other veſſels, when ſome 

In quadrupeds, as the carotid arteries are branched into the 
rete mirabile, for the bridling the too rapid current of blood 
+ Into the brain; ſo the vertebral arteries are, near their entrance 

into the ſkull, bent into an acuter angle than in man, which is 

. ® wiſe proviſion for the ſame purpoſe. 
(5) It is very remarkable, that in all the ſpecies of qua: 


— 
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ſome of theſe long, and leſs ſtrong, ſerving to car · 
ry che mouth to the ground; in others ſhorter, 
brawny, and ſtrong, ſerving to dig, and heave up 
great burdens (a). 

But that which deſerves eſpecial remark is, that 
peculiar proviſion made in the necks of all, or 
moſt granivorous quadrupeds, for the perpetual 
holding down their heads in gathering their food, 
by that ſtrong, tendinous, and inſenſible aponeu- 
roſis or ligamen (6), braced from the head to the 
middle of the back. By which means the head, 
2 heavy, may, be LO held down without 


Apen this * holds, except * the eee 

that there ſhould be a ſufficient ſpecial proviſion made far that 
creature, by its proboſeis or trunk. A member ſo admitably 
contrived, ſo (curiouſly wrought, and with fo great agility and 
readineſs applied by that unwieldy creature to all its ſeveral 
occaſions, that I take it to be. a manifeſt inſtance of the Crea - 
tor's workmanſhip. See its anatomy in Dr. A, Moulen's Anat. 


of the Elephant, p. 33. As alſo in Mr. Blair's Account in Phil. 


Tranſ. Ne 326. 
Aliorum a eſt huepilitas, ut cibum n roſtris facile 
* contingant, Quae autem altiora ſunt, ut anſeres, ut eygni. 
* ut grues, ut cameli, adjuvantur proceritate collorum. Manus 
etiam data elephantis, qui propter magnitudinem corporis diffici- - 
les aditus habebant ad paſtum.“ Cic. de Nat. Deor. I. 2. c. 47. 
* Quod iis animalibus quae pedes habent fiſſos in digitos, 
* collum brevius ſit factum, quam ut per ipſum cibum ori ad- 
* mavere queant: iis vero quae ungulas habent ſolidas, aut biſi- 
das. longius, ut prona atque inclinantia paſei queant. Qui 
id etiam opus non fit artificis utilitatis memoris? Ad hace 
* quod grues ac ciconiae, cum crura haberent longiora, ob eam 
* cauſam roſtrum etiam magnum, et collum longius habuerint. 
* Piſces autem neque collum penitus babuere, utpote qui neque 
* erura habent. Quo pacto non id etiam op mares 
Galen. de uſa Part. I. x2. c. 8. 
4) As in males and ſwine, in chap. 2. 8 . p. 385. 
(5). Called the white- leather, pack-wax, tax - wax, and fix- fax. 
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any labour, pain, or uneaſineſs to the muſcles of 
the neck, that would otherwiſe be wearied by be. 
ing ſo long put upon the ſtretch. 


41) | 
CHAP. IV. 
1 Of the STOMacns of QUaDRUPEDS. 


E. F R OM the neck, let us deſcend to the Stomach, 

a part as of abſolute neceſlity to the being and 
well-being of animals, fo is in the ſeveral ſpecies 
of quadrupeds, ſized, contrived, and made with 
the utmoſt variety and art (a). What artiſt, what 
being, but the infinite conſervator of the world, 
could ſo well adapt every food to all the ſeve- 
ral kinds of thoſe grand devourers of it? Who 


and. digeſtion thereof; one kind of ſtomach to 
the carnivorous, another to the herbacious ani- 
mals; one fitted to digeſt by bare maſtication; 
and a whole ſet of ſtomachs in others, to digeſt 
with the help of rumination ! Which laſt act, to- 
gether with the apparatus for that ſervice, is ſo 


| (a). The pecnliar contrivance and make of the dromedery's 
or camel's ſtomach, is very remarkable, which I will give from 


= _— DOD. 24 wh > — — * P 
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* ventricles] there were ſeveral ſquare holes, which were the ori- 
© fices of about 30 cavities, made like, ſacks placed between the 
two membranes, which do compoſe the ſubſtance of this ven- 
* tricle. The view of theſe ſacks made us to think that they 
© might well be the reſervatorics, where Pliny faith, that camels 
do a long time keep the water, which they drink in great a- 
* bundance — to ſupply the wants thereof in the dry deſarts, 


-, 


alſo Peyet. Merycol, J. 3. C. 3» 8 
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could fo well ſuit their ſtomachs to the reception 


peculiar, and withal ſo curious an artifice of 


the Pariſian anatomiſts: At the top of the ſecond [of the 4 


etc. ; Vide Memoirs, etc. Anat, of Dromedary, p. 39. See 
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f nature, that it might juſtly deſerve a more par- 
. ticular enquiry; but having formerly mentioned 
it (a), and left I ſhould be too tedious, I ſhall 
paſs it by. | 


CHAP. V. 
Of the HEARTS of QUuaDRUPEDS. | 


N this part is a notable difference found between 
the heart of man and that of beaſts; concern- 
ing the latter of which I might take notice of the 
remarkable conformation of the hearts of amphi- 
bious quadrupeds, and their difference from thoſe 
of land- animals, ſome having but one ventricle (þ), 
ſome three (c), and ſome but two, like land- ani- 
mals, but then the foramen ovale therewith (4). 

All which may be jaſtly eſteemed as wonder- 


(a) Book iv. chap. 12. 4 | 3 

(b) Frogs are generally thought to have but one ventricle 
in their hearts. | 

(c) The tortoiſe hath three ventricles, as the Pariſian acade- 
miſts in their Memoirs affirm. * Beſides thoſe two ventricles 
* [before ſpoken of ] which were in the hinder part of the heart, 
* which faceth the ſpine, there was, ſay they, a third in the 
& * fote-part, inclining a little towards the right fide,” etc., 


A | Memoirs, etc. p. 259. But Mr. Buſſiere charges this as a mi- 

2. ſtake in thoſe ingenious gentlemen, and aſſerts there is but one 

ond ventricle in the tortoiſe's heart. See his deſcription of the heart 

the of the land-tortoiſe, in Philoſ. Tranſ. Ne 328. 

had (4) The ſea-calf is ſaid by the French academiſts, to have 

* this proviſion, and their account of it is this: Its heart was 

mw * round and flat. Its ventricles appeared very large, and its 

1 * auricles ſmall.—— Underneath the great aperture, through 
2 * which the trunk of the vena cava conveyed the blood into 


2 * the right ventricle of the heart, there was another, which 
* penetrated into the arteria yenoſa, and from thence into the 
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ful, as they are excellent proviſions for the manner 
of thoſe animals living. . But I ſhall content myſelf 
with bare hints of theſe things, and ſpeak only of 
two peculiars more, and that but briefly. 
One.is, the ſituation of the heart, which in beaſts 
is near the middle of the whole body; in man, 
nearer the head (a). The reaſons of which I ſhall 
give from one of the moſt curious anatomiſts of 
that part (5). Seeing, faith he, the trajection and 
© diſtribution of the blood depends wholly on the 
© ſyſtole of the heart, and that its liquor is not 
driven of its own nature fo readily into the up- 
per parts as into veſſels even with it, or down- 
* wards into thoſe under it: if the ſituation of the 
heart had been farther from the head, it muſt 


its liquor with greater force; or elſe the Head 
would want its due proportion of blood. But 
in animals that have a longer neck, and which 
is extended towards their food as it were, the 
© heart is ſeated as far from the other parts; and 
© they find no inconvenience from it, becauſe they 
© feed with their head for the moſt part hanging 
© down; and ſo the blood, as it hath farther to go 
© to their head than in others, ſo it goes a plainer 
and often a ſteep way (c). 
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* left ventricle, and afterwards into the aorta. This hole, 
called the foramen ovale in the foetus, makes the anatomolis, 
by the means of which, the blood goes from the cava into 
* the aorta, without paſſing through the lungs.” French Anat. 
p. 124. , | Pa 
() T te Kapdiav wept 70 fetoov An i Avipury, eie. 
Ariſt. Hiſt. An. I. 2. c. 17. 
(b)- Dr. Lower de Corde, c. 2 
(e) I might have mentioned another wiſe proviſion from the 
fame author, which take in his own words: In vitulis et equis 
imo pleriſque aliis animalibus majoribus, non ſolas propagines 
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needs either have been made ſtronger, to caſt out 


« m nn a. 5. 
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The other peculiar matter is, the faſtening, I 
formerly mentioned, which the cone of the peri- 
cardium hath in man to the diaphragm (a), 
whereas in all quadrupeds it is. looſe. By which 
means the motion of the midriff, in that neceſſary 
act of reſpiration, is aſſiſted both in the upright. 

re of man, as alſo in the prone poſture of 
uadrupeds (), which would be hindered, or ren- 
| er more difficult, if the caſe was otherwiſe: 
Which muſt needs be the effect of wiſdom and. 
« deſign, and that man was intended by nature to 
« walk erect, not upon all-four, as quadrupeds do; 


n nervo ſexti paris ut in homine, ſed etiam plurimas a nervo 
* intercoſtali, ubi recta cor tranſit, cor accedere, imo in pa- 
* renchyma ejus dimitti: et hoc ideo a natura quaſi ſubſidium 
* brutis comparatum, ne capita quae terram prona ſpectant, non 
* ſatis facile aut copioſe ſpiritus animales impertirent.) Blakii | 


Anat. Animal. par. 1. c. 4. ex Lowero, de corde. 


(a) * Diaphragmatis circulo nerveo firmiter adhaeret peri- 
* cardium] quod homini ſingulare; nam ab eo in canibus et 
* ſimiis diſtat, item in aliis animalibus omnibus.“ Bartholin. 
Anat. I. 2. c. 5. | 

(b) © Finalem cauſam quod attinet, cum erectus fit ho- 
minis inceſſus atque figura, eoque facilius abdominis viſcera ſuo 
* pondere deſcendant, minore diaphragmatis nixu atque ſyſtole 
ad inſpirationem opus eſt: porro, cum in expiratione pariter ne- 
* ceſſarium ſit diaphragma relaxari,—cum capſula cordis omnino 
* connetondum fuit, in homine, ne forte, quamdiu erectus ince- 
dit, ab hepatis, aliorumque viſcerum appenſorum pondere de- 
* orſum adeo deprimeretur, ut neque pulmo ſatis concidere, ne- 
* que exſpiratio debito modo peragi potuerit. Quocirca in qua- 
drupedibus, ubi abdominis viſcera in ipſum diaphragma incum- 
bunt, ipſumque in pectoris cavitatem ſuo pondere impellunt, 
* iſta partium aceretio expirationi/quidem inutilis, inſpirationi 


autem debitam diaphragmatis tenſionem impediendo, prorſus 
incommoda fuiſſet.“ Lower, ib. p. 8. 


22 
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to expreſs it in the words of a great judge in ſuch 
matters (a). 


CHAP. VI. 


of the Difference between Max and QuADñRU- 


PEDS in the Nervous Kind. 


F HERE is only one difference more between 

man and quadrupeds that I ſhall take notice 
of, and that is the nervous kind: and becauſe it 
would be tedious to inſiſt upon many particu- 
lars (6), IT ſhall, for a ſample, inſiſt chiefly upon 
one, and that is, of nature's prodigious care for 
a due communication and correſpondence between 
the head and heart of man, more than what is in 
the four · footed tribe. For this purpoſe, beſides 
the correſpondence thoſe parts have by means of 
the nerves of the par vagum, common both to 
man and beaſt, there is a farther and more ſpe- 
cial communication and correſpondence occaſion- 
ed by the branches (c) of the — pair, ſent 


(a) Dr. Tyſon's Anatomy of the Orang-Outang, in Ray's 
| Wiſdom of God, p. 262. 


ceeding from the medulla ſpinalis, which Dr. Lower takes no- 
tice of. In beaſts, whoſe ſpine is above the reſt of the body, 
the nerves tend directly downwards; but in man, it being e- 
rect, the nerves ſpring out of the ſpine, not at right, but in 
oblique angles downwards, and paſs alſo in the body the ſame 
way. Ib. p. 16. | * 

(e) * Ih pleriſque brutis tantum hac via (i. e. by the par 
* yagum) et vix omnino per ullos paris intercoſtalis nervos, 
* aditus ad cor aut appendicem ejus pateſcit. * Verum in ho- 
mine, nervus intercoſtalis, praeter officia ejus in imo ventre 


(b) Among theſe, I might, name the ſeat of the nerves pro- 
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| Beſides the brain being but ſmall, he ſaith, * Praecipua autem 
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from the cervical plexus to the heart, and prae- 
cordia. By which means the heart and brain of 
man have a mutual and very intimate correſpon- I | 
dence and concern with each other, more than is 
in other creatures; or as one of the moſt curious 
anatomiſts and obſervers of theſe things faith (a): 
© Brutes are as it were machines made with a ſim- 
pler and leſs operoſe apparatus, and endowed. 
therefore ' with only one and the ſame kind of 
motion, are determined to do the. ſame thing: i 
whereas in man, there is a great variety of | 
motions and actions. For by the commerce 
of the aforeſaid cervical plexus (5), he faith, the 
conceptions of the brain preſently affect the 
heart, and agitate its veſſels and whole appen- | 
dage, together with the diaphragm, From 

whence the alteration in the motion of the 

blood, the. pulſe, and reſpiration. So alſo, on 

the contrary, when any thing affects or alters 

the heart, thoſe impreſſions are not only re- 

torted to the brain by the ſame duct of the 

nerves, but allo the blood itſelf, its courſe 


- 
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* hulc cum caeteris animalibus communia, etiam ante pectoris 
« clauſtra internuntii ſpecialis loco eſt, qui cerebri et cordis 
© ſenſa mutus ultra citraque refert.* Willis Nervor. Deſcr. et 
Uſus, c. 26. | 

(a) Id. ib. Dum hane utriuſque ſpeciei diſſerentiam per- 
* pendo, ſuccurrit animo, bruta eſſe velut machinas,“ etc. 

(b) That our great man was not miſtaken, there is great 
reaſon to imagine, from what he obſerved in diſſecting a fool. 


e# 


* diſcriminis nota quam inter illius et viri cordati partes adver- 
* timus, haecce erat; nempe quod praedictus nervi intercoſtalis 
* plexus, quem cerebri et cordis internuneium et homivis pro- 
* prium diximus, in ſtulto hoc valde exilis, et minori nervorum 


* atellitio ſtipatus fuerit.“ 1bid. 


Q 3 


being once changed, flies to the brain with a 
different and unuſual courſe, and there agitat- 
* ing the animal ſpirits with divers impulſes, 
« produceth various conceptions and thoughts in 
© the mind.“ And he tells us, That hence it 
Was, that the antient divines, and philoſophers 
© too, made the heart the ſeat of wiſdom; and, 


* certainly, ſays he, the works of wiſdom and 
virtue do very much depend upon this com- 


. © merce which is between the heart and brain :” 
and ſo he goeth on with more to the ſame pur- 
poſe. Upon the account of this intercoſtal com- 


merce with the heart being wanting in brutes, 


there is another ſingularly careful and wiſe pro- 
viſion the infinite Creator hath made in them, and 


that is, that by reaſon both the par vagum, and. 
the intercoſtal too, do not ſend their branches to 


the heart, and its appendage in brutes; therefore, 


leſt their heart ſhould want a due proportion of 


nervous veſſels, the par vagum ſends more branch- 
es to their heart than to that of man. This, as it 
is a remarkable difference between rational and ir- 
rational. creatures; ſo it is as remarkable an ar- 
gument of the Creator's art and care; who, al- 
though he hath denied-brute-animals reaſon, and 
the nerves miniſtering thereto, yet hath another 
way ſupplied what is neceſſary to their life and 
ſtate. But let us hear the ſame great author's 
deſcant upon the point (a). Inaſinuch, faith he, 
© as beaſts are void of diſcretion, and but little 
© ſubje& to various and different paſſions, there- 
© fore there was no need that the ſpirits, that 
© were to be conveyed from the brain to the 


i (a) Id. ib. chap. 29. In quantum beſtiae prudentia carent, 
et variis diverſiſque paſſionibus, ete. 
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« praecordia, ſhould paſs two different ways, 
© namely, one for the ſervice of the vital functi- 
© ons, and another for the reciprocal impreſſi- 
© ons of the affections; but it was ſufficient that 
« all their ſpirits, whatever ule they were deſign- 
© ed for, ſhould be conveyed one and the ſame 
© way.” | X | 

Here now in the nervous kind we have mani- 
feſt acts of the Creator's deſign and wiſdom, in this 
ſo manifeſt and diſtinct a proviſion for rational and 
irrational creatures; and that man was evidently. 
intended to be the one, as the genus of quadruped 
was the other, | 


CHAP. 
The CoNCcLUSION. 


AND now it is time to pauſe a while, and re- 
flect upon the whole. And as from the con- 
ſiderations in the preceding book, we have eſpeci- 
al reaſon to be thankful to our infinitely merciful 
maker, for his no leſs kind than wonderful con- 
trivances of our body; ſo we have reaſon, from 
this brief view I have taken of this laſt tribe of 
the creation, to acknowlege and admire the ſame 
Creator's work and contrivances in them., For 
we have here a large family of animals, in every 
particular reſpe&, curiouſly contrived and made, 
ſor that eſpecial poſture, place, food, and office 
or buſineſs which they obtain in the world. 80 
that if we conſider their own particular happineſs 
and good, or man's uſe and ſervice; or if we 
view them throughout, and conſider the parts 


wherein they agree with man, or thoſe eſpecial- 


' tf wherein they differ; we ſhall find all to be fo 
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far from being things fortuitous, undeſigned, or 
any way accidental, that every thing, is done for the 
beſt; all wiſely contrived, and incomparably fitted 
up, and every way worthy of the great Creator. 
And he that will ſhut his eyes, and not ſee 
God (a) in theſe his works, even of the poor beaſts 
of the earth, that will not fay, as Elihu hath it, 
Job xxxv. 10, 11. Where is God my maker, 
© who teacheth us more than the beaſts of the earth, 
© and maketh us wiſer than the fowls of the hea- : 
ven?“ Of ſuch an one we may ule the pſalmiſt's 


expreſſion, Plalm xlix. 12. that © he is like the | 

* beaſts () that periſh,” f 

| F 

(a) Deum namque ire per omnes ; k 

ho Ferraſque tractuſque maris, coelumque profundum. 2 
Hinc pecudes, armenta, viros, genus omne ferarum. 5 

1 Virg. Geor. I. f 


00 Iuos qui nullum omnino Deum eſſe dixerunt, non mo- 

* do non philoſophos, ſed ne homines quidem fuiſſe dixerim ; 
qui, mutis ſimillirai, ex ſolo corpore 3 aihil videws 
* tes animo* Lactant. I. 7. 0. 9. 
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B O OK VII. 
A SUR vH of BIRDS. 


AVING briefly, as well as I could, dif 
H patched the tribe of quadrupeds; I ſhall 


next take a brief and tranſient view of the 
feathered tribe. | : 

And here we have another large province to ex- 
patiate in, if we ſhould deſcend to every thing 
wherein the workmanſhip of the Almighty appears. 
But I muſt contract my ſurvey as much as may be; 
and ſhall therefore give only ſuch hints and touches 
upon this curious family of animals, as may ſerve 


for ſamples of the reſt of what might be obſerved. 


CHAP. 1. 


Of the MoTion of BIRDS, and the Pants 
miniſtering thereto. 


S this tribe hath a different motion from that 
of other 'animals, and an amphibious way of 
life; partly in the air, and partly on the land and 
waters; ſo is their body accordingly ſhaped; and all 
their parts incomparably fitted for that way of life 
and motion; as will be found by a curſory view of 
ſome of the particulars. And the | 
I. And moſt viſible thing is the ſhape and make 
of their body, not thick and clumſy, but incom- 
parably adapted to their flight : ſharp before, to 
pierce and make way through the air, and then by 
gentle degrees riſing to its full bulk. To which we 
may add, | 
Qs 
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II. The neat poſition of the feathers throughout 
the body; not ruffled, or diſcompoſed, or placed 
ſome this, ſome a contrary way, according to the 
method of chance; but all artificially placed (a), 
for facilitating the motion of the body, and its fe. 
curity at the ſame time, by way of clothing: and 
for that end, moſt of the feathers tend backward, 
and are laid over one another in exact and regular 
method, armed with warm and ſoft down next the 
body, and more ſtrongly made, and curiouſly cloſed 
next the air and weather, to fence off the injuries 
thereof. To which purpoſe, as alſo for the more 
eaſy and nimble gliding of the body through the 
air, the proviſion nature hath made, and the inſtinct 
of theſe animals to preen and dreſs their feathers, is 


admirable ; both in reſpect of their art and curioſity 


in doing it, and the oil - bag (5), glands, and whole 
apparatus for that ſervice. FH 

III. And now having faid thus much relating 
to the body's motion, let us ſurvey the grand in- 
ſtrument thereof, the wings. Which as they are 
principal parts, ſo are made with great ſkill, and 
placed in the moſt commodious point of the bo- 


(a) See before, book iv. chap. 12. note (a), p. 259. 

(b) Mr. Willoughby faith, there are two glands for the ſe- 
cretion of the unctuous matter in the oil-bag. And ſo they ap- 
pear to be in geeſe. But upon examination, I find, that in molt 
other birds, ſuch at leaſt as I have enquired into, there is only 
one gland; in which are divers little cells, ending in two or 
three larger cells, lying under the nipple of the oil-bag. This 
nipple is perforated, and being preſſed, or drawn by the bird's 

bill, or head, emits the liquid oil, as it is in ſome birds, or thicker 
unctuous greaſe, as it is in others. The whole oil-bag is in its 
ſtructure ſomewhat conformable to the breaſts of ſuch animals 


Py — 
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dy (a), to give it an exact equipoiſe in that ſubtle 


vr medium, the air. . 5 

* And here it is obſervable, with what incompar- 
a) able curioſity every feather is made; the ſhaft ex- 
75 ceeding ſtrong, but hollow below, for ſtrength and 
nd lightneſs ſake; and above, not much leſs ſtrong, 
* and filled with a parenchyma or pith, both ſtrong 
N and light too. The vanes as nicely gauged on 
* each ſide as made; broad on one ſide, and narrow- 
ed er on the other; both which incomparably mini- 
"fl ſter to the progreſſive motion of the bird, as alſo 
5 to the union and cloſeneſs of the wing (5). «1-2 = 
he | 3 | 

act (a) In all birds that fly much, or that have the moſt ocea- 
is ſion for their wings, it is manifeſt that their wings are placed in 
ty the very beſt part, to balance their body in the air, and to give 
Ile as ſwift a progreſſion, as their wings and body are capable of: 


for otherwiſe we ſhould perceive them to reel, and fly unſteadily ; _ 
as we ſee them to do, if we alter their acquipoiſe, by cutting the 
end of one of the wings, or hanging a weight at any of the 
extreme parts of the body. But as for ſuch birds as have as 
much occaſion for ſwimming as flying, and whofe wings are 
therefore ſet a little out of the centre of the body's gravity, ſee 
book iv. chap. 8. note (e), p. 203. and for ſuch as have more 
occaſion for diving than flying, and whoſe legs are, for that 
reaſon, ſet more backward, and their wings more forward, ſee 
+ Chap. 4. note (e), p. 391. of this book. 

() The wiſe author of nature hath afforded an example of 
the great nicety in the formation of birds, by the niccty ob- 
ſerved in a part no more conſiderable than the vanes of the 
flag-feathers of the wing. Among others, theſe two things - 
are obſervable: 1. The edges of the exterior or narrow vanes._ 
bend downwards, but of the interior wider vanes upwards; 
by which means they catch, hold, and lie cloſe to one another, 
when the wing is ſpread; fo that not one feather may mils 
its full force and impulſe upon the air. 2. A yet leſſer nice: 
ty is obſerved, and that is, in the very floping the tips of the 
flag-feathers: the interior vanes being neatly floped away to a 
point, towards the outward part of the wing; and the extetis 


P. 
a* 


Ha Bs. 


— 
+ r , , Pie IR BA — — — 2 CR - — = 
a - ” * -Y 
_ - 
\ = : _ N — * - — — 
kd — - — - 
= 8 Dre ym Py — 45 pu — - . 827 * 5 py 
— — — * — — — - 2 — — — - - _ — — - — - — - — 
4 a . > 
© * * | 7 l 
” . 
” 
* 


_ * 
* * . : 
* | 
| 
[ 


372 The Win s of Birds. Boox vll 


And no leſs exquiſite i is the textrine art of the 
plumage alſo (a); which is fo curiouſly wrought, 
and fo artificially interwoven, that it cannot be 
viewed without admiration, eſpecially when the 


eye is aſſiſted with glaſſes. 


or vanes ſloped 45 the body, at leaſt in many birds; and 


in the middle of the wing, the vanes being equal, are but little 
ſloped. So that the wing, whether extended or ſhut, is as nealy 
ſloped and formed, as if conſtantly trimmed with a pair of ſciſſors, 

(a) Since no exact account, that I know of, hath been given 
of the mechaniſm of the vanes, or webs of the feathers, my 
obſervation may not be unacceptable. The vane conſiſts not 
of one continued membrane; becauſe if once broken, it would 


bardly be reparable; but of many laminae, which are thin, ſtiff, 


and ſomewhat of the nature of a thin quill. Towards the 


| haft of the feather, (eſpecially in the flag-feathers of the wing,) 


thoſe laminae are broad, etc. of a ſemicircular form ; which 
ſerve for ſtrength, and for the cloſer ſhutting of the laminae to 
one another, when impulſes are made upon the air. Towards 
the outward part of the vane, theſe laminae grow flender, and 
taper: on their under ſide they are thin and fmcoth, but their 
upper-outer edge is parted into two hairy edges, each fide hay- 
ing a different ſort of hairs, laminated or broad at bottom, and 
lender and bearded above the other half. I have, as well as 1 
could, repreſented the uppermoſt edge of one of thefe laminae 
in Fig. 18. with fome of the hairs on each fide, magnified with 
a microſcope. Theſe bearded briſtles, or hairs, on one fide the 


"laminae, have ſtrait beards, as in Fig. 19. thoſe on the other 


ſide, have hooked beards on one ſide the ſlender part of the 
briſtle, and ſtrait ones on the other, as in Fig. 20. Both theſe 


ſorts of briſtles magnified, (only ſeattering, and not cloſe,) are 


repreſented as they grow upon the upper edge of the lamina 8, t, 


in Fig. 18. And in the vane, the hooked beards of one lamina 
always lie next the ſtrait beards of the next lamina; and by that 


means lock and hold each other; and by a pretty mechaniſm, 
brace the laminae cloſe to one another. And if at any time 
the vane happens to be ruffled and diſcompoſed, it can, by this 
pretty eaſy mechaniſm, be reduced and repaired. Vine book 


iv. chap. 13. note (2), p. 259. 
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And as curiouſly made, fo no leſs curiouſly are 
the feathers placed in the wings, exactly according 
to their ſeveral lengths and ſtrength : the principals 
ſet for ſtay and ſtrength, and theſe again well lined, 
faced, and guarded with the covers and ſecondary 
feathers, to keep the air from paſſing through, where 
by the ſtronger impulſes are made thereupon. 

And laſtly, to ſay no more of this part, that de- 
ſerves more to be ſaid of it, what an admirable appa- 
ratus is there of bones, very ſtrong, but withal light 
and incomparably wrought ! of joints, which open, 
ſhut, and every way move, according to the occa« 
ſions either of extending it in flight, or withdrawing 
the wing again to the body! and of various muſcles z 
among which the peculiar ſtrength of the peCtoral 


muſcles deſerves eſpecial remark, by reaſon they are 


much ſtronger (a) in birds than in man, or any o- 
ther animal, not made for flying ! 
IV. Next the wings, the tail is in flight conſider- 
able; greatly aſſiſting in all aſcents and deſcents 
in the air, as alſo ſerving to ſteady flight (ö), by 


(a) * Pectorales muſculi hominis flectentes humeros, parvi 


et parum carnoſi ſunt; non aequant sam aut 7oam partem 


* omnium muſculorum hominis. E contra in avibus, pectora- 
les muſculi vaſtiſſimi ſunt, et aequant, imo excedunt, et mags 
* pendent, quam reliqui omnes muſculi ejuſdem avis ſimul ſum- 
* pti.” Borell, de Mot. Animal. vol. I. prop. 184. 

Mr. Willoughby, having made the like obſervation, hath 
this reflection on it. Whence, if it be poſſible for man to fly, 
* it is thought by them who have curiouſly weighed and conſ- 
* dered the matter, that he that would attempt ſuch a thing 
* with hopes of ſucceſs, muſt ſo contrive and adapt his wings, 
* that he may make uſe of his legs, and not his arms, in mana- 
ging them: (becauſe the muſcles of the legs are ſtronger, as 
be obſerves.) Willough. Ornith. I. 2. c. 1. ſect. 19. 

(3b) Mr, Willonghby, Ray, and many others, imagine the 
principal uſe of the tail to be to ſteer and turn the body in the 


air, as a rudder, But Borelli hath put it beyond all doubt, 
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( 
keeping the body upright in that ſubtle and yielding f 
medium, by its readily turning and anſwering eve- 
ry vacillation of the body. 1 
And now to the parts ſerving to flight, let us add 4 
the nice and complete manner of its performance; , 
all done according to the ſtricteſt rules of mecha- ( 
niſm (a). What rower on the waters, what artiſt f 
on the land, what acuteſt mathematician could ? 
give a more agreeable and exact motion to the ( 
wings, than theſe untaught flying artiſts do to : 
theirs ! Serving not only to bear their bodies up in N 
the air, but alſo to waft them along therein, with ' 
a ſpeedy progreſſive motion, as alſo to ſteer and ] 
turn them this way and that way, up and down, 
faſter or ſlower, as their occaſions require, or their t 
pleaſure leads them. 2 
V. Next to the parts for flight, let us view the t 
feet and legs miniſtring to their other motion: both f 
made light, for eaſier tranſportation through the 
air; and the former ſpread, ſome with membranes . 
for ſwimming (6), ſome without, for ſteady going, 8 
that this is the leaſt uſe of it, and that it is chiefly to aſſiſt the l 
bird in its aſcents and deſcents in the air, and to obviate the 
vacillations of the body and wings. For, as for turning to : 
this or that fide, it is performed by the wings and inclinations 1 
of the body, and but very little by the help of the tail. b 
(a). See Borelli, ubi ſupra, prop. 182, etc. | t 
(6) It is conſiderable in all water-fowl, how 8 their * 
legs and feet correſpond to that way of life. For either their * 
legs are long, to enable them to wade in the waters: in which 11 
.. Caſe, their legs are bare of feathers a good way above the knees, 
the more conveniently for this purpoſe. Their toes alſo are all — 
broad; and in ſuch as bear the name of mud · ſuckers, two of the A 
toes are ſomewhat joined, that they may not eaſily ſink in walk- G 
ing upon boggy places. And as for ſuch as are whole-footed, os h 
whoſe toes are webbed together, except ſome few, their legs le 
are generally ſhort, which is the moſt convenient ſize for ſwim- h 


ming. And it is pretty enough to ſee how artificially they ga- 
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for perching, for catching and holding of prey(a), 
or for hanging by the heels to gather their food (5), 
or to fix themſelves in their place of retreat and 


ſafety. And the latter, namely, the legs, all curv- 


ed for their eaſy perching, rooſting, and reſt, as al- 
ſo to help them upon their wings in taking their 
flight, and to be therein commodiouſly tucked up 
to the body, ſo as not to obſtruct their flight. In 
ſome long, for wading and ſearching the waters; 
in ſome of a moderate length, anſwerable to their 
vulgar occaſions ; and in others as remarkably ſhort, 
to anſwer their eſpecial occaſions and manner of- 
life (c). To all theſe let us add the placing theſe 


ther up their toes and feet when they withdraw their legs, or 
go to take their ſtroke; and as artificially again extend or open 
their whole foot, when they preſs upon, or drive themſclyes 
forward in the waters, 

(a) Some of the charaQteriſtics of. rapacious birds, are, to 


b have hooked, ſtrong, and ſharp-pointed beaks and talons, st- 


* ted for rapine, and tearing of fleſh; and ſtrong and brawny 
* thighs, for ſtriking down their prey.“ Willoughby Ornith, 
I. 2. c. 1. Raii Synopſ. Av. Method. p. 1. | 

(b) Such birds as climb, particularly thoſe of the wood- 
pecker-kind, have, for this purpoſe, (as Mr. Willoughby ob- 
ſerves, I. 2. c. 4.) 1. Strong and muſculous thighs. 2. Short 


legs and very ſtrong. 3. Toes ſtanding two forwards and two 


backwards, Their toes alſo are cloſe jointed together, that 
they may more ſtrongly and firmly lay hold on the tree they 
climb upon. 4. All of them have a hard tiff tail, bending 


_ alſo downwards, on which they lean, and ſo bear up themſelves 


in climbing. | | 
(c) Swifts and ſwallows bave remarkably ſhort legs, eſpeci- 


ally the former, and their toes graſp any thing very ſtrongly. 


All which is uſeful to them in building their neſts, and other 
ſuch occaſions as neceſſitate them to hang frequently by their. 
heels. But there is far greater uſe of this ſtructure of their 
legs and feet, if the reports be true of their banging by the 
heels in great cluſters, after the manner-of bees, in mines and 


grottos, and on the rocks by the ſca, all the winter, Of which 


by © 
* 
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laſt mentioned parts in the body. In all ſomewhat 
out of the center of the body's gravity (a), but in 
ſuch as ſwim, more than in others, for the better 
_ rowing their bodies through the waters, or to help 
them 1 in their diving too (6). 


RAP. I 


Of the He xv, STomacn, and other Parts of Bir Ds, 


P 895 having diſpatched the parts principally 


concerned in the motion of the feathered tribe, 
let us proceed to ſome other parts not yet animad- 
verted upon. And we will begin with the head, 


concerning which I have already taken notice of its 


ſhape for making way through the air ; of the make 
of the bill, for gathering food, and other uſes; 
the commodious ſituation of the eye; and I might 
add that of the ear too, which would be in the 
way, and obſtruct flight, if it was like that of moſt 
other animals: alſo I might ſay a great deal of 


latter, T remember the late learned Dr. Fry told this ſtory at 


the univerſity, and confirmed it to me ſince, viz. that an an- 
tient fiſherman, accounted an honeſt man, being near ſome rocks 
on the coaſt of Cornwall, ſaw at a very low ebb, a black liſt of 


ſomething adhering to the rock, which when he came to exa* 


mine, he found it was a great number of ſwallows, and, if I 
miſremember not, of ſwifts alſo, hanging by the feet to one ano- 
ther, as bees do; which were covered commonly by tbe ſea wa- 


ters, but revived in his warm hand, and by the fire. All this 


the fiſherman himſelf aſſured the doctor of. Of this, ſe more, 
chap. 3. note (5), p. 385. of this book. 

(a) In. birds that frequent not the waters, the wings are in 
the centre of gravity, when the bird lies along. as in flying; 
but when it ſtands or walks, the erection of the body throws 
the centre of gravity upon the thighs and feet. 

| (6) See chap. 4, note (e), P. 392. 


* 
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the conformation of the brain (a), and of the 
parts therein wanting, and of others added, like 
to what is obſervable in fiſhes; whoſe poſture in 
the waters reſembles that of birds in the air (6), 
and both very different from man and beaſts; 
and laſtly, to hint at no more, I might ſurvey 
the peculiar ſtructure of the larynx (c), the 


(a) Cerebra hominum et quadrupedum in pleriſque ſimilis 
* exiſtunt. — Capitibus volucrum et piſcium contenta, ab utrif- 
que prioribus longe diverſa, tamen inter ſe, quoad praecipuas 
* ?yx6paxv partes, ſymbola reperiuntur.” The particulars where» | 
in the braius of birds and fiſhes agree with one another, and 
wherein they differ from the brain of man and beaſts, ſee-in 
the ſame juſtly famous author, Willis Cereb. Anat. c. s. 

(b) * Circa bifurcationem aſperae arteriae, elegans artificis 
© libere agentis indicium detegitur ex avium comparatione cum 
* quadrupedibus : cum vocis gratia in diverſis avibus diverſam 
* muſculorum fabricam bifurcationi aſperae arteriae dederit, 
* quorum nullum veſtigium extat in homine et quadrupedibus 
mihi viſis, ubi omnes vocis muſeulos capiti arteriae junxit, 
In aquila, etc. ſupra bifurcationem,* etc. Steno in Blaſ. 
Anat. Animal. p. 2. c. 4. 

(e) The aſpera arteria is very remarkable in the ſwan, which 
& thus deſeribed by T. Bartholin, viz. * Aſpera arteria admi- 
* randag ſatis ſtrufturae. Nam pro colli longitudine deorſum 
* oeſcphagi comes protenditur donec ad ſternum perveniat, in 
* cujus capſulam ſe incurvo flexu inſinuat et recondit, velut in 
* tnto loco et theca, moxque ad fundum ejuſdem cavitatis de- 
lata ſurſum refleQtitur, egrediturque anguſtias ſterni, et clavi- 
* culis mediis conſcenſis, quibus ut fulero nititur, ad thoracem ſe 
* fletit—— Miranda herele modis omnibus conſtitutio et reſpira- 
* tioni inſervit et voci. Nam cum in ſtagnorum fundo edulia 
pro victu quaerat, longiſſimo indiguit collo, ne longa mora 
* ſuffocationis ineurreret periculum. Et certe dum dimidiam 
© fere horam toto capite et collo pronis vado immergitur, pedi- 
* bus in altum elatis eoeloque obverſis, ex ea arteriae quae pecto- 
© ris dictae vaginae recluſa eſt portione, tanquam ex condo pro- 
ma ſpiritum haurit.“ Blaſ. ib. c. 10. 
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tongue (a), the inner ear (b), and many matters 


beſides; but for a ſample, I ſhall only inſiſt upon 
the wonderful proviſion in the bill for the judging i 


as im a 


(a) The ſtruQure of the tongue of the wood-pecker is very 


b 

ſingular and remarkable, whether we look at its great length, its X 
bones and muſcles, its encompaſſing part of the neck and head, b 
the beiter to exert itſelf in length; and again, to retract it into jc 
its cell; and laſtly, whether we look at its ſharp, horny, bearded b. 

% 

point, and the glewy matter at the end of it, the better to ſtab, b. 
to ſtick unto, and draw out little maggots out of wood. * Utilis v 

* enim picis (ſaith Coiter) ad vermiculos, formicas, aliaque in- be 

* ſea venanda talis lingua foret. Siquidem picus, innata ſua o] 

* ſagacitate cum deprehendit alibi in arboribus, vel carie, vel alia th 
de canſa cavatis, vermes inſeQaque dcliteſcere, ad illas voli- fo 

tat, ſeſeque digitis, unguliſque poſterioribus robuſtiſſimis, et 

caudae pennis rigidiſſimis ſuſtentat, donec valido ac peracuto T 
toſtro arborem pertundat: arbore pertuſa, foramini roſtrum ſp 
© immittit, ac quo animalcula ſtridore excitet percellatque, mag · ſu 

- * ham in arboris cavo emittit vocem, inſecta vociferatione hae _ 
* concitata huc illucque repunt; picus vero linguam ſuam exe- ro! 

* rit, atque aculeis hamiſque animalia infigit, infixa attrabit et ay 

* devorat.* Vide Blafii, ubi ſupra, p. 2. c. 24. thi 

(3) I have before, in book iv. chap. 3. note (a), p. 161. 

taken notice of what others have obſerved concerning the inner col 
ear of birds, reſerving my own obſervations for this place: which ma 

I hope may be acceptable, not only for being ſome of them neu, in 
but alſo ſhewing the mechaniſm of hearing in general. the 

: In this organ of birds, I ſhall take notice only of three parts, ſon 
tze membranes and cartilages; the columella; and the con- to 
clave: the drum, as ſome call it, or membrana tympani, 23 coc 
others, conſiſts of two membranes, the outer, which cover the cla 
whole meatus, baſon, or drum, as ſome call it, and the innet the 
membrane. To ſupport, diſtend, and relax the outermoſt, par 
there is one ſingle cartilage, reaching from the fide of the me- 
atus, to near the middle of the membrane. On the top of the 
the columella is another cartilage, conſiſting of three branches, pur 

a, b, c, in Fig. 23. The longeſt middle branch a, is joined to the 


the top of the ſingle upper cartilage before ſpoken of, and aſſiſts and 
it to bear up the upper outer membrane: the two branches. 
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of the food, and that is by peculiar nerves lodged 


therein for that purpoſe ; ſmall and leſs numerous 
in ſuch as have the aſſiſtance of another ſenſe, the 


b. e, are joined to the os petroſum, at ſome diſtance from the 
outer membrane: upon this inner cartilage, is the inner mem- 
brane fixed, the two outer ſides of which, a, b, and a, e, are 
joined to the outer membrane, and make a kind of a three ſquare 
bag. The deſign of the two branches or legs of the cartilage, 
b, c, are, I conceive, to keep the cartilage and columella from 
wavering ſide ways, and to hinder them from flying too much 
back: there is a very fine lender ligament extended from the 
oppoſite ſidr, quite eroſs the meatus or baſon, to the bottom of 
the cartilage, near its joining to the columella. Thus much 
for the membranae tympani, and their cartilages. 

The next part is the columella, as Schelhammer calls it. 
This is a very fine, thin, light, bony tube; the bottom of which 
ſpreads about, and gives it the reſemblance of a wooden pot lid, 
ſuch as I have ſcen in country-houſes. It exactly ſhuts into, 
and covers a foramen of the conclave, to which it is braced all 
round, with a fine ſubtle membrane, compoſed of the tender 


- auditory nerve. This bottom or baſe of the columella, I call 


the operculum. 

The laſt part, which ſome call the labyrinth and cochlea, 
conſiſting of branches more like the canales ſemicirculares in 
man, than the cochlea, I call the conclave auditus. It is, as 
in moſt other animals, made of hard context bone. In moſt of 
the birds J have opened, there are circular canals, ſome. larger, 
ſome leſſer, crofling one another at right angles, which open in- 
to the conclave. But in the gooſe it is otherwiſe, there being 
cochleous canals, but not like thoſe of other birds. In the con- 
clave, at the ſide oppoſite to the operculum, the tender part of 
the auditory nerve enters, and lineth all thoſe inner retired 


parts, viz. the conclave and canals. 


As to the paſſages, columnae, and other parts obſcrvable in 
the ear of birds, I ſhall paſs them by, it being ſufficient to my 
Purpoſe, to have deſcribed the parts principally concerned in 
the act of hearing. And as the ear is in birds the moſt ſimple 
and incomplex of any animal's ear; ſo we may from it make 


an caſy and rational judgment, how hearing is performed, via. 
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eye; but large, more numerous, and thickly branch. 

ed about, to the very end of the beak, in ſuch as 
hunt for their food out of ſight in the waters, in 
mud, or under ground (a). 
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ſound Ws a tremor or undulation in the air, cauſed by the col. 
liſion of bodies, doth, as it moves along, ſtrike upon the drum, 
or membrana tympani, of the ear: which motion, whether 
ſtrong or languid, ſhrill or ſoft, tuneful or not, is at the ſame in- 
ſtant impreſſed upon the cartilages, columella, and operculum, 
and ſo communicated to the auditory nerve in the conclave. 
And now if we compare the organ and act of hearing with 
thoſe of ſight, we ſhall find that the conclave is to hearing, as 
the retina is to ſight; that ſonorous bodies make their impreſ. 
fions thereby on the brain, as viſible objects do by the retina, 
Alſo, that as there is an apparatus in the eye, by the opening 
and ſhutting of the pupil, to make it correlpond to all the degrees 


of light, ſo there is in the ear, to make it conformable to all 


the degrees of ſound, a noble train of little bones and muſcle; 
in man, etc. to ſtrain and relax the membrane, and at the ſame 
time to open and ſhut the baſis of the ſtapes (the ſame as what 1 
call the operculum in birds:) but in birds there is a more ſimple, 
but ſufficient apparatus for this purpoſe, tender cartilages, inſtead 
of bones and joints, to correſpond' to the various impreſſions of 
ſounds, and to open and ſhut the operculum. Beſides which, 
J ſuſpect the ligament I mentioned, is only the tendon of 2 
. muſele, reaching to the inner membrana tympani, and joined 
thereto, as I find by a ſtricter ſcrutiny, and not to the cartilage, 
as 1 imagined. By this muſcle, the inner membrane, and by 
means of that the outer alſo, can be diſtended or relaxed, 28 i 
i in man, by the malleus and its muſcle, etc, 

(a) Flat-billed birds, -that grope for their meat, have three 
pair of nerves, that come into their bills, whereby they have 
* that accuracy to diſtinguiſh what is proper for food, and what 
to be rejected by their taſte, when they do not ſee it. This was 
* moſt evident in a duck's bill and head; ducks having larger 
© nerves that come into their bills than geeſe, or any other bird 
* that J have ſeen; and therefore quaffer and grope out their 
meat the moſt. But then I diſcovered none of theſe nerves in 
* round-billed birds, But ſince, in my anatomies in the country, 
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And now from the head and mouth, paſs we to 


its near ally, the ſtomach, another no leſs notable 
than uſeful part; whether we conſider the elegancy 
of its fibres and mulcles, or its multiplicity; one 
to ſoften and macerate, another to digeſt ; or its 
variety, ſuited to various foods, ſome membranous, 
agreeable to the frugivorous, or carnivorous kind; 
ſome muſculous and ſtrong (a), ſuited to the com- 
minution, and grinding of corn and grain, and fo 
to ſupply the defect of teeth. 

And now to this ſpecimen of the parts, I might 


in a rook, I firſt obſerved two nerves that came down betwixt 
* the eyes into the upper bill, but conſiderably ſmaller than any 
* of the three pair of nerves in the bills of ducks, but larger 


a than the nerves in any other round-billed birds. And it is 


remarkable that theſe birds, more than any round- billed birds, 

* ſeem to grope for their meat in cow-dung,” etc, Mr. J. Clay - 
ton, in Philoſ. Tranſ. Ne 206. 

J obſerved three pair of nerves in all the broad - billed birds 

© that I could meet with, and in all ſuch as feel for their food 

out of ſight, as ſnipes, woodcocks, curlews, geeſe, ducks, teals, 


* widgeons, etc, Theſe nerves are very large, equalling almoſt” 


the optic nerve in thickneſs —— Two are diſtributed nigh the 
* end of the upper bill, and are there very much expanded, 
* paſſing through the bone into the membrane, lining the roof 
* of the mouth.“ Dr. A. Moulen, ibid. Ne x99. Or ws 
in Mr. Lowthorp's Abridg. vol. II. p. 86x, 862. 

(a) The gizzard is not only made very ſtrong, eſpecially in 
the granivorous; but hath” alſo a faculty of. grinding what is 


therein : for which purpoſe, the bird ſwalloweth rough ſtones - 


down, which when grown ſmooth, are rejected and caſt out of 
the ſtomach as uſeleſs, This grinding may be heard in fal- 
cons, eagles, etc. by laying the car cloſe to them, when their 
ſtomachs are empty, as the famous Dr. Harvey faith, De Gener, 
Exer. 7. N 

As to the ſtrength of the gizzard, and the uſe of ſtones to 
the digeſtion of fowls, divers curious experiments may be met 
with, tried by ſigneur Redi, with glaſs bubbles, ſolid glaſs, dia- 
monds, and other hard bodies, . Nat. 


* 
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add many other things, no leſs curiouſly contrived, 
made, and ſuited to the occaſions of theſe volatiles; 

as particularly the ſtructure and logement of the 
lungs(a); the configuration of the breaſt, and its 
bone, made like a keel, for commodious paſſage 
through the air, to bear the large and ſtrong muſ. 
cles, which move the wings, and to counterpoiſe 
the body, and ſupport and reſt it upon at rooſt. 
The neck alſo might deſerve our notice, always ei- 
ther exactly proportioned to the length of the legs, 


or elſe longer, to hunt out food, to ſearch in the 


waters (b); as alſo to counterpoiſe the body in 
flight (c). And laſtly, I might here take notice of 


(a) It is no leſs remarkable in birds, that their lungs adhere 
to the thorax, and have but little play, than that in other ani- 
mals they are looſe, and play much, which is a good proviſion 
for their ſteady flight. Alſo they want the diaphragm, and in- 


ſtead thereof have divers large bladders made of thin tranſparent ' 


membranes, with pretty large holes out of one into the other, 
Theſe membranes ſeem to me to ſerve for ligaments, or braces 
to the viſcera, as well as to contain air. Towards the upper 
part, each lobe of the lungs is perforated in two places, with large 
perforations; whereof one is towards the outer, the other to- 
wards the inner part of the lobe. Through theſe perforations, 
the air hath a paſſage into the belly, as in book i. chap. 1. 
note (a), p. 44+ that is, into the forementioned bladders ; ſo that 
by blowing into the aſpera arteria, the lungs will be a little rail- 
ed, and the whole belly blown up, ſo as to be very turgid, 
Which doubtleſs is a means to make their bodies more or leſs 
buoyant, according as they take in more or leſs air, to facilitate 
thereby their aſcents and deſcents; like as it is in the air-blad- 
ders of fiſhes, in the laſt cited place, note (5), p. 44. 

(b) such birds as have long legs, have alſo a long neck; for 
that otherwiſe they could not commodiouſly gather up their 
food, either on land, or in the water. But on the other ſide, 
* thoſe which have long necks, have not always long legs, 26 
in ſ\wans—whoſe necks ſerve them to reach to the bottom of 
- * rivers,” etc, Willoughby's Oruithol. I. 1. c. 1. ſect. 7. 

(e) We have ſufficient inſtances of this in geeſe, ducks, ete. 
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the defect of the diaphragm, fo neceſſary in other 
animals to reſpiration; and alſo of divers other parts 
redundant, defective, or varying from other animals. 
But it would be tedious to inſiſt upon all; and there- 
fore to the examples already given, I would rather 
recommend a nice inſpection (a) of thoſe curious 
works of God, which would be manifeſt demons 
ſtrations of the admirable contrivance and oecono- 
my of the bodies of thoſe creatures. 

From the fabric therefore of their bodies, I ſhall 


. paſs to a glance of one or two things, relating to 


their ſtate; and ſo conclude this genus of the ani- 


mal world. ; 


CHAP. III. 
Of the Mio RAT ION of BIRDS, 


ONCERNING the ſtate of this tribe of ani- 
mals, the firſt thing I ſhall ſpeak of, by rea- 
ſon God himſelf inſtanceth in it, ſhall be their mi- 
gration, mentioned Jer, viii. 7. Yea, the ſtork in 
© the heaven knoweth her appointed times, and 


whoſe wings (their bodies being made for the convenience of 
ſvimming,) are placed out of the centre of gravity, nearer the 
head. But the extending the neck and head in flight, cauſeth a 
due acquipoiſe and libration of the body upon the wings; which 
is another excellent uſe of the long necks of theſe birds, beſides 
that of reaching and ſearching in the waters for their food. 

But in the heron, whoſe head and long neck, although tucked 
up in flight, over-balance the hinder part of the body; the long 
legs are extended in flight, to counterpoiſe the body, as well as 
to ſupply what is wanting in the tail, from the ſhortneſs of it. 

(a) Steno thus concludes his myology of the eagle, * Im- 
perfecta haee muſculorum deſcriptio, non minus arida eſt le- 
* gentibus, quam inſpectantibus fuerit jucunda eorundem prae- 
* paratio, Elegantiſſima enim mechanices artificia, creberrime 
in illis obvia, verbis non niſi obſcure exprimuntur, carnium 


— 


7 


© the time of their coming; but my people,” etc, 
In which act of migration, there are two thingy 
to me exceedingly notable. - One is what the text 
ſpeaks of, their knowing their proper times for 
their paſſage, when to come (a), when to go; as 
alſo that ſome ſhould come, when others go; and 
ſome others go, when theſe come. There is no 
doubt but the temperature of the air, as to heat and 
cold, and their natural propenſity to breed their 
young, may be great incentives to thoſe creatures 
to change their habitation : but yet it is a very odd 
inſtinct, that they ſhould at all ſhift their habita- 
tion ; that ſome certain place is not to be found in 
all the terraqueous globe, affording them conveni- 


ent food and habitation all the year, either in the 


colder climes, for ſuch as delight.in the colder re- 

ions; or the hotter, for ſuch birds of paſſage as 

y to us in ſummer. * ö ; f 
Alſo it is ſomewhat ſtrange, that thoſe untaught, 
unthinking creatures ſhould- ſo exactly know the 
beſt and only proper ſeaſons to go and come. This 
gives us good reaſon to interpret the TPYJPD 
appointed times (b) in the text, to be ſuch times as 


autem duQtu, tendinum colore, inſertionum proportione, et 
© trochlearum diſtributione oculis expoſita omnem Tuperant ad- 
* mirationem.” Steno in Blaſ. Anat. Animal. P- 2+ e. 4+ 

(a) * Curioſa res eſt, ſcire, quam exacte hoc genus avium 
© fpruum}] quotannis obſervet tempora ſui reditus ad nos. Anno 
21667. primae grues comparuerunt in campeſtribus Piſac 20 
Feb.“ etc. F. Redi Exp. Nat. p. 100. ubi plura. | 


(b) From JY? * indixit, conſtituit, ſeil. locum, vel tem- 


pus, ubi vel quando aliquid fieri debet.” Buxt. in verb. 

De voluntate ſua certiorem reddidit.“ C. Kircher Con- 
cordant. Pars x. Col. 1846. TY *© Generaliter pro re ali- 
qua certa, atteſtata, et definita accipitur. 1. Pro tempore 


* certo et conſtituto. 2. Deinde pro feſto ſeu ſolennitate, 


* 
* 
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© the turtle, and the crane, and the ſwallow obſerve 


accordingly, for this end, imprinted upon their na- 
tures ſuch an inſtinct, as exciteth and moveth them 
thus, at proper times, to fly from a place that would 
obſtruct their generation, or not afford convenient 
food for them, and their young, and betake them - 
ſelves to another place, affording all that is wanting 
for food or incubation. 9 | 

And this leads me to another thing remarkable 
in this act of migration; and that is, that thoſe 
unthinking creatures ſhould know what way to 
ſteer their courſe (a), and whither to go. What 
but the great Creator's inſtin& ſhould ever move 


a poor fooliſh bird, to venture over vaſt tracks of 


land, but eſpecially over large ſeas?” If it ſhould 
be ſaid, that by their high aſcent up into the air, 
they can ſee croſs the ſeas; yet what ſhould teach 


or perſuade them, that that land is more proper 


for their purpoſe than this? That Britain, for in- 
ſtance, ſhould afford them better accommodations 


than Egypt (6), than the Canaries, than Spain, or 


quae certo ct ſtato tempore celcbratur, 3. Pro loco certo 
conſtituto. Id. ibid. Col. 1847. | 

(a) * Quis non cum admiratione videat ordinem et politiam 
« peregrinantium avium, in itinere, tui matim volantium, per lon» 
gos terrarum et maris traQus abſque acu marina —— Quis cas 
* certum iter in aeris mutabili regione docuit? Quis praeteritae 
ſigna, et futurae viac indicia? Quis eas ducit, nutrit, et vitae 


* neceſſaria miniſtrat? Quis inſulas et hoſpitia illa, in quibus 


victum reperiat, indicavit; modumque ejuſmodi loca in peregri- 
* nationibus ſuis inveniendi ? Haec ſane ſuperant hominum cap» 


tum et induſtriam, qui non niſi longis experientiis, multis iti- 


* nerariis, chartis geographicis. et acus magnetieae beneficio, 
* —cjulſmodi marium et terrarũm tractus conficere tentant, et 
audent.“ Lud. de Beaufort. Coſm. Divina, ſect. 3. % 1 


(b) I iaſtance particularly in Egypt, becauſe Mr. Willoughby - 


thinks ſwallows fly thither, and into Ethiopia, ete. and that 
they do not luck in boles, or under water, as Olaus Magnus 


the Creator hath appointed thoſe animals, and hath 
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any of thoſe many intermediate Places over Which 
ſome of them probably fly. 
And laſtly, to all this, let us briefly add the ac. 
commodations theſe birds of paſſage have to enable 
them to take ſuch long flights, viz. the length of 
their wings, or their more than nook ſtrength N 


for flight (a2). 


reports. Vide ornith. l. 2. c. 3. But Etmuller puts the matter | 
out of doubt, who ſaith, * Memini me plures, quam quas medim- . 
nus ceperit, hirundines arte coacervatas inter piſeinae canngs, N 
ſub glacie prorſus ad ſenſum exanimes, pulſantes tamen, repe- I 
* riille,” Etmul. Diſſert. 2. c. 10. ſe. 3. This, as it is like what * 
Ol. Magnus faith, ſo is a confirmation of it. The archbiſhop's 0 
account is, In ſeptentrionalibus aquis ſaepius caſu piſcatoris ex- a 
* trahuntur hirundines, in modum conglomeratae maſſae, quae ä 
© ore ad os, et ala ad alam, et pede ad pedem poſt principium au- Aa 
* tumni ſeſe inter cannas deſcenſurae colligarunt.— Maſſa autem 2 
lla per imperitos adole ſeentes extracta, atque in aeſtuatia por- &, 
© tata, caloris acceſſu hirundines reſolutae, volare quidem inci- * 
* ſed exiguo tempore durant. Ol. Mag. Hiſt. I. 19. e. 20. 2 
© Since my pending this note, we had, at a meeting of the Royal 6. 
Society, Feb. 12, 1912-13, a farther confirmation of ſwallows re- 2 
tiring under vater in winter, from Dr: Colas, a perſon very curi- 4 
ous in theſe matters; who ſpeaking of their way of fiſhing in the $., 
northern parts, by breaking holes, and drawing their nets under 
the ice, ſaith, that he ſaw ſixteen ſwallows ſo drawn out of the 5 
lake of Samrodt, and about thirty out of the king's great pond 24 
in Roſineilen; and that at Schlebittin, near an houſe of the earl \s 
of Dohna, he ſaw two ſwallows juſt come out of the waters, that "1 
could ſcarce ſtand, being very wet and weak, with tlieir wings "t 
hanging on the ground; and that he hath obſerved the ſwal- "a 
lows to be often weak for ſome days after their appearance. 4 
(a) As (ſwallows are well accommodated for long flichts, by * 
their long wings, ſo are quails by the ſtrength of their pectoral *h 
muſcles, by the breadth of their wings, etc. For quails have + 
but ſhort wings for the weight of their body; -and yet they 0 
fly from us into warmer parts againſt winter, and to us in the An 
ſpring,” eroſſing our ſeas. So divers travellers tell us, they croſs fat 
ſto1 


the Mediterranean twice a year, flying from Europe to Africa, 


© luteo eſt,” + Plin. I. 20. c. 53. 
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A E R thing relating to the ſtate of this 
tribe of animals, is their incubation. __ 

And firſt, the egg itſelf deſerves our notice. Its 

arts widdn, and its cruſty coat without, are ad- 
mirably well fitted for-the buſineſs of incubation. 
That there ſhould be one part provided for the for- 
mation of the body (a), before its exit into the 
world, and another for its nouriſhment, after it is 
come into the world, till the bird is able to ſhift for, 
and help itſelf; and that theſe parts ſhould be ſo ac- 


and back again: thus Belloalus, in Mr. Willoughby, faith, 
When he ſailed from Rhodes to Alexandria of Egypt, many 
* quails, flying from the north towards the ſouth, were taken in 
our ſhip; whence I am verily perſuaded, that they ſhift places: 
for formerly. alſo, when J failed out of the ifle'of Zant to 
* Morea, or Negropont, in the ſpring · time, Thad obſerved quails 
flying the contrary way, from ſouth to north, that they might 
* abide there all ſummer. At which time alſo, there were a 
great many taken in our ſhip.* Ornith. p. 170. 
(a) The chicken is formed out of, and nouriſhed by the 

* white alone, till it be grown great, The yolk ſerves for the 
* chicken's nouriſhment, after it is well grown, and partly alſo 
* after it is hatched. For a good part of the yolk remains after 
* excluſion, being received into the chicken's belly; and being 
there reſerved, as in a ſtore-houſe, is by the [appendicula, or 
* ducus inteſtinalis,] as by a funnel, conveyed into the guts, and 

* ſerves inſtead of milk,” etc, Willoughby*s Ornith. I. 1. c. 3. 
Ipſum animal ex albo liquore ovi corporatur. Cibus ejus in 


Ariſtotle faith * The long ſharp eggs bring females; the ER 

* ones, with a larger compaſs at the ſharper end, males.“ Hiſt, 

An. 1.6. e. 2. After which he tells of a ſot at Syracuſe, that 

fat drinking ſo long, till eggs were hatched; as alſo of the cu. 

ſtom * Egypt, of hatching eggs in dunghills. 
| R 2 
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curately braced, and kept in due place (a), is certainly 
a deſigned, as well as curious piece of workmanſhip, 
And then as to the act itſelf of incubation, what a 
prodigious inſtinct is it in all or almoſt all the ſeve. 
ral ſpecies of birds, that they, and only they, of all 
creatures, ſhould betake themſelves to this very way 
of generation ! How ſhould they be aware that their 
eggs contain their young, and that their production 
is in their power (6)! What ſhould move them to 
betake themſelves to their neſts, and there with de- 


£A £A wo Hm x 


(a) As the ſhell and ſkin keep the yolk and two whites to- 
gether; ſo each of the parts (the yolk and inner white at leaſt,) 
are ſeparated by membranes, involving them. At each end of the 
egg is a treddle, ſo called, becauſe it was formerly thought to be 
the ſperm of the cock. * But the uſe of theſe, (faith Dr. Harvey, 
* in Willough. Ornith. c. 3.) is to be as it were, the poles of this 
* microcoſm, and the connections of all the membranes twiſted 
and knit together, by which the liquars are not only conſery- 
* ed, cach in its place, but do alſo retain their due poſition one 
to another.” This, although in a great meaſure true, yet doth 
not come up to what I have myſelf obſerved; for I find, that 
theſe chalazae, or treddles, ſerve not barely to keep the liquors 
in their place, and poſition to one another; but alſo to keep 
one and the ſame part of the yolk uppermoſt, let the egg be C 
turned nearly which way it will; which is done by this mecha- of 
niſm: the chalzae are ſpecifically lighter than the whites, in N 

e 
C 
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which they ſwira; and being braced to the membrane of the 
yolk, not exactly in the axis of the yolk, but ſomewhat out of 


| it, cauſeth one fide of the yolk to be heavier than the other; p 
| ſo that the yolk being by the chalzae made buoyant, and kept jo 
ſwimming in the midſt of two whites, is by its own heavy fide ie 
kept with the ſame ſide always uppermoſt; which- uppermoſt fi 


ſide, I have ſome reaſon to think, is that on which the cicatri- . 
cula lies; that being commonly uppermoſt in the ſhell, eſpeci- — 0 
ally in ſome ſpecies of eggs more, I think, than others. . 
(6) All birds lay a certain number of eggs, or nearly that ' 
number, and then betake themſelves to their incubation ; but . 
if their eggs be withdrawn, they will lay more. Of which, G 
ſe Mr. Ray's Wiſdom of God, p. 137. .$) 
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light and patience to abide the due number of days 
And when their young are gotten into the world, 1 
have already ſnewn how admirable their art, their 
care, and ETopy1 is in bringing them up until, and 
only until, they are able to ſhift for themſelves. 
And laſtly, when almoſt the whole tribe of birds 
do thus, by incubation, produce their young, it is a 
wonderful deviation, that ſome few families only 
ſhould do it in a more novercal way (a), without any 
care or trouble at all, only by laying their eggs ia 


the ſand, expoſed to the heat and incubation of the 


ſan. Of this the holy ſcripture itſelf gives us an 
inſtance in the oſtrich: of which we have an hint, 
Lam. iv. 3. © The daughter of my people is be- 
© come cruel, like the oſtriches in the wilderneſs.” 
This is more plainly expreſſed in Job xxxix. 14, 
15, 16, 17. © [The oſtrich] leaveth her eggs in the 
© earth, and warmeth them in the duſt, and for- 
« getteth that the foot may cruſh them, or that the 


_ © wild beaſt may break them. She is hardened 


* againſt her young ones, as though they were not 


(a) The tahon is a bird no bigger than a chicken, but is 
faid to lay an-egg larger than a gooſe's egg, -and bigger than 


the bird itſelf. Theſe they lay a yard deep in the ſand, where 


they are hatched by the warmth of the ſin; after which they 
creep out, and get to ſea for proviſions, Navarette's Account of 
China, in Collect. of Voyages, vol. 1. This account is, in all 
probability, borrowed from Nieremberg, or Hernandez, (that 
copied from him,) who calls this bird by the name of Daie, and 
its eggs tapun, not the bird itſelf, as Navarette doth. But my 
friend, Mr. Ray, faith of it, © Hiſtoria iſthaec proculdubio fa- 
* buloſa et falſa eſt. Quamvis enim aves nonnullae maxima 


 * ova pariunt, ut v. g. Alkae, Lomwiae,- Anates, Arcticae, etc, 


* hujuſmodi tamen unum duntaxat, non plura, ova ponunt ante- 
quam incubent: nec ullum in rerum natura avem dari exiſti- 
mo cujus ova albumine careant. Cum albumen praccipua ovi 


pars ſit, quodque primum foetui alimentum ſubminiſtrat.“ Rai 
. Synop. Av. Meth. P+ 155 5 a 2 


WY 


85 there to breed worms for food for her young. Acaret's Diſc. 
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© hers: her labour is in vain, without fear. Be. 
* cauſe God hath deprived her of wiſdom, neither 


_ © hath he imparted unto her underſtanding.” In 
which words I ſhall take notice of three things: 


1. Of this anomalous way of generation. It is not 
very ſtrange, that no other incubation but that 
of the fun, ſhould produce their young ; but it is 


very odd and wonderful that auy one fpecies ſhould | 


vary all from the reſt of the tribe. But above all; 
2. The ſingular care of the Creator, in this caſe, is 


very remarkable, in ſupplying ſome other way the 


want of the-parent-animal's care and ETogyi(a), fo 
that the young ſhould, notwithſtanding, be bred 
up in thaſe large and barren-deſarts of Arabia and 
Africa, and ſuch ike places where thole birds dwell, 
the moſt unlikely and unfitting, in all human opi- 


nion, to afford ſuſtenance to young helpleſs crea- 


tures; but the fitteſt therefore, to give demonſtra- 
tions of the wiſdom, care, and eſpecial providence 
of the infinite Creator and conſervator of the world. 
3. The laſt thing I ſhall remark is, that the inſtincts 


of irrational animals, at leaſt of this ſpecified in the 


text, are attributed to God. For the reafon the 
rext gives why the © oſtrich is hardened againſt her 

young ones, as though they were not hers,” is, 
© becauſe God hath deprived her of wiſdom and 
l not imparted anderſtanding te her ;” i e. he hath 


() © The eggs of the oftrich- being buried in the fand, are 

* cheriſhed only by the heat of the fun, till the young be ex- 
_ _ * eluded: for the writers of natural hiſtory do generally agree; 
that the old birds, after they have laid and covered their eggs 
in the fand, forſake them, and take no more care of them. 


Willoogh. Ornith. I. 2. e. 8. ſect. x. 


But there is another oſtrich [of America] which Acaret tells 
us of, that takes more care of her young, by carrying four of 
her eggs, a little before ſhe hateheth, to four parts of her neſt; 


in Phil. Tranſ. Ne 89. 
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denied her that wiſdom, he hath not imparted that 
underſtanding, that ST yn, that natural inſtinct 
to provide for and nurſe up her young, that moſt 
other creatures of the ſame, and other tribes, are 
endoweth with. | 
Thus I have diſpatched what I intended. to 37 

upon concerning the ſtate of this ſet of animals; / 
Which, as alſo of their admirable inſtinCts, a great 
deal more might deſerve our eſpecial obſervation; 
articularly the admirable curioſity, art, and variety 
of nidification (a), uſed among the various ſpecies o 

birds; the great ſagacity, and many artifices uſe 
by them in the inveſtigation and capture of thei 

prey (6b), the due proportion of the more and left 
uſeful, the ſcarcity of the voracious and pernicious, 
and the plenty of the manſuete and uſeful (c). Alſo 
the variety of their motion and flight might deſerve 
conſideration, the ſwiftneſs of ſuch whoſe food is to 
be ſought in far diſtant places, and different ſea- 
ſons (4); the flower motion, and ſhort flights, of 
others more domeſtic; and even the aukwardneſs 
of ſome others to flight, whoſe food is near at hand, 
and to be gotten without any great occaſion of 
flight (e). Theſe, and divers other ſuch like things 
as theſe, I ſay, I might have ſpoken more largely 
unto ; but I ſhall paſs them by with only a bare men- 
tion, having already taken notice of them in the 
company of other matters of the like nature, and 
manifeſted them to be acts of excellent deſign, wiſ- 
dom, and providence, in the great Creator. 


(a) See book iv. chap. 13. 

(b) See book iv. chap. 11. and 14. 

(e) See book iv. the beginning of chap. 10. 

(d) See book iv. chap. 8. „ ide 5 
(e) The colymbi, or douckers, having their food near at hand 
in the waters, are remarkably made for diving therein. Their 
heads are ſmall, bills ſharp-pointed, wings ſmall, legs flat and 
broad, and placed backward, and nearer the tail thaa in other 
A > R 4 s 


CHAP. V. 
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=> we ſhall here find another large tribe of the cre- 
ation, abundantly ſetting forth the wiſdom and glory 
of their great Creator, We praiſe the ingenuity and 
invention of men, for the contrivance of various 
pneumatic engines; we think them witty, even for 
their unſucceſsful attempts to ſwim in, and ſail 
through that ſubtle element the air; and the curious 
mechaniſm of that artiſt is had in remembrance, and 

aiſed to this day, who made a dove, or an eagle (a) 
to fly but a ſhort ſpace. And is not therefore all 
imaginable honour and praiſe due to that infinite 
artiſt, that hath ſo admirably contrived and made all 
the noble variety of birds; that hath, with ſuch in- 
comparable curioſity and art, formed their bodies 
from head to tail, without and within, that not fo 
much as any muſcle, or bone, no, nat even a fea - 
ther (5) is unartificially made, miſplaced, redun- 
dant, or defective, in all the ſeveral families of this 
large tribe ? But every thing is ſo incomparably per- 
formed, ſo. nicely fitted up for flight, as to ſurpaſs 
even the imitation of the moſt ingenious artificer a- - 
mong mortal rational beings. 185 


A ND now if we refle&t upon the whole matter, 


birds; and laſtly, their feet, ſome are whole-footed, ſome cloven- 
footed, but withal fin-toed. Vide Willough. Ornith. I. 3. ſect. 5. 
(a) Vide book v. chap. 1. note (a), p. 313. 7 
(5) « Deus non ſolum angelum, et hominem, ſed nec exigui 
et cantemptibilis animantis viſcera, nec avis pennulam, nec 
bherbae floſculum, nee arboris folium, ſine ſuarum partium con- 
* yenicntia dereliquit.” Auguſtin. de Civ, Dei. I. 5. c. 11 
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B O O K VIII. 
Of INSECTS and REPTILES, 


CHAP. F. 


Of InSE ers in General, 


AVING diſpatched that part of the animal 
H world, which uſed to be accounted the 
more perfect, thoſe animals ſtiled leſs per- 
_ fe, or imperfect, will next deſerve a place in our 
ſurvey, becauſe when ſtrictly enquired into, we ſhall 
find them to be ſo far from deſerving to be account- 
ed mean and deſpicable parts of the creation, owing 
their original and production to putrefactions, etc. as 
ſome have thought, that we ſhall find them, I ſay, 
noble, and moſt admirable works of God. For as 
the famous natural hiſtorian, Pliny (a), prefaceth 
his Treatiſe of Inſects, to prevent the Fe of 
condeſcending, as might be thought, to ſo mean a 

ſubject; In great bodies, faith he, nature had a 
large and eaſy ſhop to work upon obſequious mat- 
© ter; whereas, in theſe ſo ſmall, and as it were 
no bodies, what footſteps of reaſon, what po we, 
© what great perfection is there P Of this having 
given an inſtance or two of the exquiſite ſenſes, and 
curious make of ſome inſects (5), he then goes on, 


(a) © In magnis Gquidem corporibus,” etc. Plin. Nat. Hiſt. 
. 20 $6 $14 (T03 a 
(5) * Ubi tot ſenſus collocavit in culice? Et ſunt alia dictu 
* minora. Sed ubi viſum in eo praetendit; Ubi guſtatum ap- 
plieavit? Ubi odoratum inſeruit? Ubi vero trueulentam 
* lam et portione maximam vocem ingeneravit? Qua ſubti- 
, R 5 4 
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We admire, faith he, the turrigerous ſhoulders of 


* elephants, the lofty necks and creſts of others; 


© but, ſaith he, the nature of things is never more 
complete than in the leaſt things. For which rea- 


ſon he intreats his readers, as I do mine, * that be- 
© eavuſe they ſlighted many of the things themſelves 
which he took notice of, they would not therefore 
diſdainfully condemn his accounts of them, fince, 
faith he, in the contemplation of nature, nothing 
ought to ſeem. ſuperfluous.” 

Thus that eminent naturaliſt hath made his own, 
and my.excufe too; the force and verity where. 
of will farther appear, by what I ſhall ſay of theſe 
animals, which (as deſpicable as they have been, 
or perhaps. may be thought), we ſhall find as ex- 


A 


quilitely contrived, and curiouſly made for that 


place and ſtation. they bear in the world, as any o- 
ther part of the animal world. For if we conſider 


the innumerable variety of their ſpecies, the prodi - 


gious numbers of individuals, the ſhape and make 
of their little bodies, and every part thereof, their 
motion, their inſtincts, their regular generation 
and production; and, to name no more, the in- 
comparable beauty and luſtre of the colours of ma- 
ny of them, what more admirable and more ma- 
nifeſt demonſitation * the infinite Creator, than 


4 


. « Reste pennas Ann? n e Vedi erura? Difpoſuit 
jejunam caveam, uti alvum? Avidam ſangvinis, et potiſſimum 

* humani, ſitim, accendit? Telum vero perfodiendo tergori, quo 
* ſpiculavit ingenio? Atque ut in capaci, eum cerni non poſſit exi- 
* litas, ita reciproca geminavit arte, ut fodiendo acuminatum pa- 
© riter ſorbendoque fiſtuloſum eſſet. Quos teredini ad perforanda 
. * robora cum. ſono teſte dentes affixit? Potiſſimumgue e ligne 
* cibatum fecit: ſed turrigeros elephantotum miramur humeros, 
taurorumque colla, et truees. in ſublime jaQtus, tigrium rapinas, 
leonum jubas, cum rerum natura nuſquam magis quam in mi- 
* gimis, tota fit,” Plin. ibid. 
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even this little contemned branch of the animal 
world! But let us take a ſhort view of parti- 


C H A P. | II. 


Of the SAE and STRUCTURE of InsEcCTs. 
LEE us begin with the ſhape and fabric of their 

bodies: which, although it be ſomewhat dif- 
ferent from that of birds, being particularly, for 
the molt part, not fo ſharp before, to cut and make 
way through the air, yet is better adapted to their 
manner of life. For, confidering that there is little 
neceſſity of long flights, and that the ſtrength and 
activity of their wings doth mueh ſurpaſs the reſiſt- 
ance their bodies meet with from the air, there was 
no great occaſion their bodies ſhould be fo ſharpen- 
ed before. But the condition of their food, apd the 
manner of gathering it, together with the great ne- 


ceſſity of accurate viſion, by that admirable provi- 


ſion made for them by the retieulated cornea of 
their eyes; theſe things, I ſay, as they required a 
larger room, ſo were a good occaſion for the 
largeneſs of the head, and its amplitude before. 
But for the reſt of their body, all is well made, and 
nicely” poiſed for their flight, and every other of 


4 
- 


their goons”, OE IR abs 
And as their, ſhape, ſo the fabric and make of 
their bodies is no leſs accurate, admirable, and ſin- 
gular.; nor built throughout with bones, and co- 
vered with fleſh and ſkin, as in moſt other ani- 


mals; but covered with a curious mil of a middle 


nature (a), ſerving. both. as ſkin and bone too, far 

© . M0 bar tins 4 25 een 2 TI 1 

(a) Inſecta non videntur nervos .habere,.. nee offa;; nec 

i ſpinas, ner cartilaginem; nee pinguia, nee carnes, net eruſtam 
' * quidem fragilem, ut quacdam marina, nec quae jure dicatun 
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the: ſhape, as well as ſtrength and guard, of the 
| body; and as it were on purpoſe to ſhew, that the 


great contriver of nature is not bound up to one. 


way only. 


| 


c H A P. im. 
of the Dus and Ard Winsen 


1 O this laſt· mentioned und, we may add that 
farther guard provided in the eyes and anten. 


The ſtructure of the eye is, in all creatures, - 


= able piece of mechaniſm ; but that obſer. 
able in the eyes of inſets. ſo peculiar, that it muſt 


needs excite our admiration; fenced with its own - 


hardneſs, yea, even its own accurate viſion, is a 
good guard againſt external injuries; and its cor- 
nea, or outward; coat, all over | beſet with curious, 
onurens, lenticular inlets a), cabling thoſe 


I ** ſed Me effec ws Anais baee naturae corpus 
"etc. Plin. Nat. Hiſt. I. 12. c. 4. 
(a) The cornea of flies, waſps, etc. are lo common an en- 


tertainment with the microſcope, that every body knows it is 


a curious piece of lattice-work. In which this is remarkable, 
that every foramen is of a lenticular nature; ſo that we ſee ob- 
jects through them topſey-turvey, as through ſo many convex 
glaſſes: yea, they become a ſmall teleſcope, when there i is a due 
focal diſtance between them and the lens of the microſcope. 

This lenticular power of the cornea, ſupplies, as I imagine, 
the place of the chryſtalline, if not of the vitreous humour too, 
there being neither of thoſe humours that I could ever find, 
(although, for truth's ſake, I confeſs I have not been ſo diligent 
as I might in this enquiry ;) but inſtead of humours and tv- 
nies, T imagine that every lens of the cornea hath, a diſtind 
branch of the optic nerve miniſtring to it, and rendring it as 
fo many diſtin eyes. So that as moſt animals are binocular, 
ſpiders for the moſt part octonocular, and ſome, (as Mr. Wil. 
e e Raii Hiſt. Inſect. p. 12.) ſenocular; ſo flics 


Sao * 
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creatures to ſee, no doubt, very accurately every 
Way, without any interval of time or trouble to 
move the eye towards objects. 

And as for the other part, the antennae, or feel- 
ers, whatever their uſe. may be in cleaning the 
eyes, or other ſuch like uſe ; they are, in all pro- 
bability, a good guard to the eyes and head, in 
their walk and flight, enabling them, by the ſenſe 
of feeling, to diſcover ſuch annoyances, which, by 
their proximity, may perhaps eſcape the reach of 

6 the Jes, and * (a). Beſides which, we. are a 


etc. are EO having as many eyes as there are 5 
tions in their corneae. By which means, as other creatores are 
obliged to turn their eyes to objects, theſe have ſome or other 
of their eyes ready placed towards objects, nearly all round 
them: thus particularly it is in the dragon-fly, libella, the great - 
eſt part of whoſe head is poſſeſſed by its eyes: which is of ex- 
cellent uſe to that predacious inſect, for the ready ſeeing ng 
darting at ſmall flies all round it on which it preys. 

(a) It is manifeſt, that inſects clean their eyes with their 
fore legs, as well as antennae. And conſidering, that as they 
walk along, they are perpetually feeling, and ſearching before 
them, with their feelers, or antennae; therefore I am apt to 
think, that beſides wiping and cleaning the eyes, the uſes here 
named may be admitted. For as their eyes are immovable, ſo 
that no time is required for the turning their eyes to objects; 
ſo there is no neceſſity of the retina, or optic nerve being 
brought nigher unto, or ſet farther off from the cornea, which 
would require time, as it is in other animals: but their cor- 
nca and optic nerve, being always at one and the ſame di- 
Nance, are fitted only to ſee diſtantial objects, but not ſuch as 
are very nigh: which inconvenience the feelers obviate, leſt 
it ſhould be prejudicial, in Ing the inſeQ to run its hong 
againſt any thing; 

- And: that this, rather than the wipiog * eyes, is the chief | 
vſe of the feelers, is farther manifeſt from the antennae of the 
fleſh-fly,- and many other inſeQs, which are ſhort, and ſtrait, _ 
and iycapable of being bent unto, or extended over the eyes: 


", 


* 
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curious piece of workmanſhip, and in many, a very 
beautiful * of (a) garniture to the body. 


nA. IV; 
of the Panrs and Morro Kinase 


PROM the head paſ we to the bot con- 
cerned in their motion. And here we have 4 
copious ſubject, if I was minded to expatiate. I 
might take notice of the admirable mechaniſm in 
thoſe that creep; the curious oars in thoſe amphi- 
bious inſects that ſwim and walk (); the incom- 
parable proviſion made in the feet of ſuch as walk, 
or hang upon {moth ſurfaces (c); the great 


as alſo from others * wits futh as thoſe of the es. 
pricorni, or goat-chafers, e en ay divers others, both 
een and Men; * ; p * Harm 98 g 
(a) The lamellated antennae of fore, the cliveNlated of 
. the neatly articulated of others, the feathered and di- 
vers other forms of others, of the ſcarab, papilfonaceous gnat, 
and other kinds, are furprizingly beautiful, when viewed 
through a microſcope. And in ſome thoſe antennae diſtinguiſh 
the ſexes: as in the gnat-kind, all thoſe with rufts, feathers, 


andbruaſh-horns, are ee _ ay ſingle-ſhafted mn we 
-are ſemales. * 60 i 57193) wh 
(65) All the families of a notonecti, ete. _ Lil 
their hindmoſt legs made very nicely, with-cormodjous joints An 
fat, and briſtles on each ſide towards the end, ſerving for oars |? kn 
to ſwim; and then, nearer the body, are two. a n hſt 
en them to walk, when occafion is. | Phi 
(c) I might here name divers flies, and other inks, 4 alſo 
belides their ſharp hooked nails, have alſo ſkinny palms to ther clai 
| Feet, to enable them to ſtick on glaſs, and other ſmooth bo- ſter 
dies, by means of the preſſure of the atmoſphere. But becauſt * | 
1 


the example will iHuſtrate- another work of nature, as well 3 


this, 1 ſhall chuſe a ſingular piece of mechaniſm, ingove of lent 
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ſtrength and ſpring 1 in the legs of ſach as leap (c); 
the ſtrong and well-made feet and talons of ſueh as 
dig (4): and, to name no more, the admirable 


dane of ſuch as cannot fly, to convey themſelves 
with en and ſafety, by the * of ole ors (e 


the largeſt ſorts of 8 of theſe 3 ones there 


are two forts, one largeſt, all black, with antennae handſome- 
ly emboſſed at the ends. The other fomewhat leſſer, hardly 
fo black, with capillary antennae; the forehead, edges of the 


- Vaginae, and two rings on the thorax, of a tawny colour. The 
female hath vaginae prettily furrowed, the male fmooth. But 
that which is moſt to our purpoſe in this male, is à flap, or 


hollowiſh cap near the middle joint of the fore-legs, which, 
when clapped on the ſhoulders of the female in coitu, ſticks 
firmly thereon: after the manner as I have ſeen boys carry 
heavy ſtones, with only a wet piece of leather clapped on the 
top of the ſtone. 

(c) Thus graſhoppers and eoickicts have bake ſtrong thighs, 
with long, ſlender, but ſtrong legs, which * them to war 4 
with great agility and ſtrength. 


(d) I have wondered to ſee with what great iekwels art, 


and ſtrength, many veſpae-ichneumons, wild- bees, and beetles, 
perforate the earth, yea, even wood itſelf: but the moſt re- 


markable animal in this way, is the mole-cricket, in book iv. | 
chap. 13. note (g), p. 270- 0 


(e) F have, with pleaſure, often ſeen ſpiders dart out their 
webs, and fail away by the help thereof. For the manner of 
which, ſee Mr. Lowthorp's Abrigm. vol. 2. p. 794. from Dr. 
Liſter and Dr. Hulſe, who both claimed the diſcovery thereof, 
And both do ſeem to have hit thereupon, without any fore 
knowlege of what each other hath diſcovered, as is ſaid in the 
laſt cited place, and as I more particularly find by Mr. Ray's 
Philoſo. Letters, printed Anno 1718, p. 95, etc. By which 
alſo I find, the two ingenious doctors were very modeſt in their 
claims, and very amicable in the matter. In one of Dr. II- 
ſter's to Mr. Ray, he thinks there is a fair hint of the darting 
of ſpiders in Ariſtot. Hiſt. An. I. 9. c. 30. And in Pliny, 
J. 11. c. 243. But for their ſailing, that the antients are f- 
lent af, and he thinks it was firſt ſeen by him, And in ano- 


- 


* 
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or ſome other artifice, to make their bodies lighter 
than the air (2): theſe, and a multitude of other 
ſuch things as theſe, I might, I ſay, take notice 
of, as great evidences of the infinite Creator's wiſ. 
dom.s but leſt I ſhould be too tedious, I will con- 
fine my obſervations to the legs and wings only, 


ther letter, Jan. 20. 1670. ſpeaking of the height ſpiders are 
able to fly, he faith, * The laſt October, etc. I took notice 
that the air was very full of webs. I forthwith mounted to 
the top of the higheſt ſteeple on the Minſter, [in York,] and, 
* could thence diſcern them yet exceeding high above me. Some 
* that fell, and were entangled upon the pinnacles, I took, and 
* found them to be lupi; which kind ſeldom or never enter 
* houſes, and cannot be ſuppoſed to have taken their flight from 
the ſteeple.” 
(a) There are, I imagine, divers dials as well as ſpiders, 
that have ſome way of conveyance, as little known to us, as that 
of ſpiders formerly was. Thus the ſquillulae, pulices arboref. 
centes, and microſcopical animalcules of the ſtagnating waters, 
ſo numerous in them, as to diſcolour ſometimes the waters, and 
make them look as if they were tinged red, yellow, or green, 
or covered with a thick green ſcum; all which is nothing but 
 animalcules of that colour. That theſe creatures have ſome 
way of conveyance, I conclude, becauſe moſt ſtagnating waters 
are ſtocked with them, new pits and ponds, yea, holes and 
gutters on the tops of houſes and ſteeples. That they are not 
bred there by equivocal generation, every ingenious, conſider- 
ing philoſopher will grant; that they have not legs for travel- 
ling ſo far, is manifeſt from inſpection: and therefore I am apt 
to think, that they have ſome faculty of inflating their bodies, 
or darting out webs, and making their bodies buoyant, and light- 
er than air; or their bodies, when dry, may be lighter than 
air, and fo they can ſwim from place to place; or the eggs of 
ſuch as are oviparous, may be light enough to float in the air. 
But then the viviparous, (as my late ingenious friend, Mr. 
Charles King, ſhewed me the pulices aquatices arboreſcentes are; 
theſe, I ſay.) cannot be this way accounted for. The cauſe 
of theſe latter ſuſpicions was, that in the ſummet-months, 1 
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And theſe, at firſt view, we find to be incompar- 
ably fitted up for their intended ſervice, not to over - 
load the body, nor in the leaſt to retard it; but 
to give it the moſt proper and convenient motion. 
What, for example, can be better contrived, 
and made for this ſervice, than the wings! Di- 
ſtended and ſtrengthened by the fineſt bones, and 
theſe covered with the fineſt and lighteſt mem- 
branes, ſome of them adorned with the neat and 
beautiful feathers (a); and many of them provided 
with the fineſt articulations, and foldings, for the 
wings to be withdrawn, and neatly laid up in their 
vaginae, and caſes, and again readily extended for 
flight (6). U | | 
And'then for the poiſing of the body, and keep- 
ing it upright, and y in flight, it is an admire 


have ſeen the pulices arboreſcentes, and the green ſcum on the 
waters, nothing but animalcules, as I ſaid, lic in a manner dry 
on the ſurface of the waters; at which time, as I have ſhewn 
in 060K iv. THap. 21. no (2), 123. Mo animalcies copulate; 
and, perhaps, they may, at the ſame time, change their quar- 
ters, and ſeck out new habitations for their numerous offspring, 
as well as themſelves. : | 

(a) It is well known to all perſons any way converſant in 


' microſcopical obſervations, that theſe elegant colours of moths, 
and butterflies, are owing to neat and well-made feathers, ſet 


with great curioſity and exactneſs in rows, and good order. 
(b) All that have elytra, ſcarabs, (who have whole elytra, 


or reaching to the podex, or the 'Hwuinxuatorreper, ſuch as ear- 


wigs, and ſtaphilini of all ſorts,) do, by a very curious mecha- 
niſm, extend and withdraw their membranaceous wings, where- 
with they chiefly fly; and it is very pretty to ſee them prepare 
themſelves for flight, by thruſting out, and unfolding their 
wings, and again withdraw thoſe joints, and neatly fold in the 
membranes, to be laid up fafely in their elytra or caſes. For 
which ſervice the bones are well placed, and the joints mini- 
ſtring thereunto are accurately contrived, for the moſt compen- 
dious, and commodious folding up the wings. 


cules, that, without good microſto , eſcape: our 


of ſome very' neceſſary part. Theſe poiſes, or pointels, are, for 
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able artifice and proviſion for this purpoſe; in 
ſome, by four wings (a); and in ſuch as have but 
two, by pointels, and poiſes placed under the wing 
on each ſide of the body. 
And laſtly, it is an amazing thing to reflect up. 
on the ſurprizing minuteneſs, art, and curioſity of 
the joints (5), the muſcles, the tendons, the nerves, 
neceſſary to perform all the motions of the legs, 
the wings, and every other part. I have already 
mentioned this in the larger animals; but to con- 
ſider, that all thoſe things concur in minute ani. 
mals, even in the ſmalleſt mite; yea, the animal. 


ſight; to conſider, I ſay, that thoſe minuteſt ani. 
mals have all the joints, bones, — tendons, 
and nerves, neceſſary to that briſk and ſwift mo- 


(a) For the keeping the body fteady and upright in flight, 
it generally holds true, if I miſtake not, that all the bipennat- 
ed inſects have poiſes joined to the body, under the binder par 
of their wings: but ſuch as have four wings, or wings with 
. elytra, none. If one of the poiſcs, or one of the leſſer auxiliary 
wings be cut off, the inſect will fly as if one fide over-balanced 
the other, until it falleth on the ground; ſo if both be cut of 
they will fly aukwardly, and unſteadily, manifeſting the defett 


the moſt part, little balls, ſet at the top of a lender ſtalk, which 
they can move every way at pleaſure. , In ſome they ſtand alone, 
in others, as in the whole fleſh-fly tribe, they have little covers 
or ſhields, under which they lie and move. The uſe, no doubt, 
of theſe poiſes, and ſecondary leſſer wings, is to poiſe the body, 
- and to obviate all the vacillations thereof in flight; ſerving to 
the inſet, as the long pole, laden at the ends with lead, doth 
the rope · dancer.. |; 

5) As all the parts of animsls arb W by the help al 
theſe; ſo there is no doubt but the minuteſt animals have ſuch 
like parts: but the muſcles and tendons of ſome of the large! 
inſets, and ſome of the leſler too, 2 be leen with a micry 
ſcope, | 


es, 


ON» 
mi- 
nal 


7 
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tion that many of them have, is ſo ſtupendious a 
piece of curious art (a), as plainly manifeſteth the 
wer and wiſdom of the infinite contriver of thoſe 
inimitable fineries. But having named thoſe mi- 
nute animals, why ſhould I mention only any one 
part of their bodies, when we have, in that little 
compaſs, a whole and complete body, as exquiſite- 
ly formed, and, as far as our ſcrutiny can poſſibly 
reach, as neatly adorned, as the largeſt animal! 
Let us conſider, that there we have eyes, a brain, 
a mouth, a ſtomach, entrails, and every other 
rt of an animal body, as well as legs and feet; 
and that all thoſe parts have each of them their ne- 
ceſſary apparatus of nerves, of various muſcles, and 


(a) The minute curioſities, and inimitable fineries, obſerv- 
able in thoſe leſſer animals, in which our beſt microſcopes diſ- 
cover no botch, no rude ill- made work, contrary to what is in 
all artificial works of man, do they not far more deſerve our 
admiration, than thoſe celebrated pieces of human art? Such 
as the cup made of a pepper- corn, by Oſwald Nerlinger, that 
held 1200 ivory cups, all gilt on the edges, and baving each 
of them a foot, and yet affording room for 400 more, in the 
Ephem. Germ. T. «. Addend. ad obſ. 13. Such alſo was 
Phaeton in a ring, which Galen thus reflects upon, when he 
ſpeaks of the art and wiſdom of the maker of animals, parti- 
cularly ſuch as are ſmall: Quanto, ſaith he, ipſum minus 
 fuerit, tanto majorem admirationem tibi excitabit ;. quod de- 
* clarant opifices cum in corporibus parvis aliquid inſeulpant: 
* cujus generis eſt quod nuper quidem in annulo Phaetonta qua- 
* tuor equis invectum ſculpfit. Omnes enim equi frenum, os, 
* et dentes anteriores habebant,” ete. And then having taken 
notice, that the legs were no bigger than thoſe of a gnat, he 
thews that their make did not come up to thoſe of the gnat ; as 
alſo, faith he, * Major adhuc alia quaedam effe videtur artis 
* ejus, qui pulicem- condidit, vis atque ſapientia, quod, etc. 
Cum igitur ars tanta in tam abjectis animalibus appareat, — 
* quantam ejus vim ac ſapientiam in praeſtantioribus ineſſe pu-; 


„ tadimps?* Galen. de uſu Part. 1, 17. c. 1. fun. 


* 
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every other part that other inſects have; and that all 
is covered and guarded with a well- made tegument, 
beſet with briſtles, adorned with neat imbrications, 
.and many other fineries. And laſtly, let us conſi- 
der in how little compaſs all art and curioſity may 
lie, even in a body many times leſs than a ſmall 
grain of ſand (a); fo that the leaſt drop of water 
can contain many of them, and afford them alſo ; 
ſufficient room to dance and friſk about in (6). 
Having ſurveyed as many of the parts of inſech 
as I care to take notice only of; I ſhall, in the next 
place, ſay ſomewhat of their ſtate, and circumſtan 
ces of life. And here I ſhall take notice only of two 
things, which have been only hinted at before; but 
will deſerve more particular conſideration here, a 
being acts of a wonderful inſtint; namely, their 
ſecurity of themſelves againſt winter ; and their " 
cial care of preſerving their ſpecies. 


\ 


(a) It will in ſome meaſure 88 how wonderfully ſome 
minute microſcopical animaleules are, by what follows in the 
next note. But becauſe more particular examples would be end 
leſs, I ſhall refer to the obſervations of Mr. Lewenhoeck, and 
others, in the Philoſ. Tranſ. and clſewhere. ' 

(5) It is almoſt impoſſible, by reaſon of their perpetnal b 
tion, and changing places, to count the number of the animab | 
cules, in only à drop of the green ſcum. upon water; but! (a 
gueſs I have ſometimes ſecn not fewer than 100 friſking about cauſe 

in a drop no bigger than a pin's head. But in ſuch a drop of all ot 
pepper-water, a far greater-number; theſe being much leſs tha that « 
thoſe, / 3 


a At 
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The SAGACITY of InsEcTs to ſecure theme 
ſelves againſt Winter. 


9 


* 


6 is an extraordinary act of inſtinct and ſagaci- 
ty, obſervable in the generality of the inſe&- 
tribe, that they all take care to. ſecure themſelves, _ 
and provide againſt the neceſſities of winter: that 
when the diſtreſſes of cold and wet force them, they 
ſhould retire to warm and dry places of fafety, is 
not ſtrange; but it is a prodigious act of the infinite 
conſervator's care, to enable ſome to live in a diffe- 
rent kind of inſect- ſtate; others to live, as without 
action, ſo without food; and others that act and 
eat, to lay up in ſummer ſufficient proviſions againſt 
the approaching winter. Some, I ſay, live in a dif- 
ferent ſtate ; for having ſufficiently fed, nouriſhed, 
and bred up themſelves to the perfection of their ver- 
micular nympha-ſtate, in the ſummer - months, they 
then retire to places of ſafety, and there throw off 
their nympha, and put on their aurelia, or chryſalis- 
ſtate, for all the winter, in which there are no oc- 
calions for food. This is the conſtant method of 
many families of the inſect· tribe (a). N 


(a) It would be endleſs to enter into particulars here, be- 
cauſe all the papilionaceous, fleſh, and ichneumon-fly tribes, and 
all others that undergo the nympha and aurelia- ſtate, between 
that of the egg and the mature-ſtate, which are very numerous, 
appertain to this note, For a ſample therefore only, I ſhall 
take what ſome may think a mean one, but if conſidered, de- 
ſerves our admiration, and that is, the ſagacity of the white- 


 butter-fly caterpillar, which having fed itſelf its due time, then 


retires to places of ſecurity. I have ſeen great trains of them 
creeping-up the walls and poſts of the next houſes, where, with 
the help of ſome cob-wgbs, like filaments, they bang themſelves 
to the cielings, and other commodious places, and then become 
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But there are others, and ſome of them in their 
moſt perfect ſtate too, that are able to ſubſiſt in a 
kind of torpitude, or ſleeping ſtate, without any 
food at all; by reaſon, as there is no action, ſo no 
waſte of body, no expence of ſpirits, and therefore 
no need of food (a). 

But for others that move and act, and need food, 
it is a prodigious inſtinct and foreſight the Creator 
- hath imprinted on them, to lay up ſufficient food in 
ſummer for the winter's (6) neceſſities and occaſions. 


.. 


3 in which ſtate and places they hang ſeoure from the 


wet and cold, till the ſpring, and warmer months, when they | 


are tranſmuted into butterflies. 

(a) I ſhall not name any of the particular ſpecies of inſeQs 
which live in this ſtate, becauſe they are very numerous, but 
only remark two things obſervable in their ſagacity in this mat- 
ter: 1. That they are not driven by ſtreſs of weather to their 
retirement, but ſeem as naturally 9 betake themſelves thereto, 
as other animals do to reſt and ſleep. For before the approach 
of fold weather, towards the end of ſummer, we may ſee ſome 


kinds of them flocking together, in great numbers, within doors, 
as ſwallows do a little before they leave us, as if they were mak- | 


ing ready for their winter's reſt. 2. That every ſpecies betakes 
itſelf to a proper convenient receptacle; ſome under the waters, 
ta the bottom of ponds; ſome under the earth, below the froſt; 
ſome under timber, ſtone, etc. lying on the ground; ſome in- 
to hollow trees, or under the bark, or in the woad; ſome into 
warm and dry places; and ſome into dry alone. 

() There are not many kinds that thus provide their food 
before - hand. The moſt remarkable, are the ant and the bee; 
concerning the firſt of which, Origen hath this rechark, viz. 
«© De ſolertia formicarum, venturae hyemi mature proſpicienti- 
© um, libique invicem ſub onere feſſis ſuccurrentium ; quodque 
* fruges arroſas condunt, ne rurſus enaſcantur, ſed per annum 
© alimento ſint, non ratiocinationem formicarum in cauſa de- 
* bemus credere, ſed almam matrem naturam bruta quoque {ic 
* ornantem, ut etiam minimis * ſua quacdam ingenia.' 
Orig. cont. Celſ. l. 4. 

= as for waſps, hornets, bumble-bees, and other wild-bees, 


: 
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And it is very pretty to ſee with what unwearied 
diligence all hands are at work for that purpoſe, all 
the warmer months. Of this the holy ſcripture it- 
ſelf gives us an inſtance in the ant, calling that little 
animal * exceeding wiſe,” Prov. xxx. 24. And the 
reaſon is, ver. 25. The ants are a people not ſtrong, 
yet they prepare their meat in ſummer.“ And 
therefore Solomon ſends the ſluggard to this little 
contemptible creature, to learn wiſdom, foreſight, 
care, and diligence, Prov. vi. 6, 7, 8. Go to the 
© ant, thou ſluggard, conſider her ways, and be wiſe: 
© which having no guide, overſeer, or ruler, provid- 
©eth her meat in the ſummer, and pathereth her 
© food in the harveſt.” (O28 bn 
To this ſeriptural example, give me leave to an- 
ticipate, and ſubjoin an obſervation of the farther . 
great wiſdom of this little creature; and that is 
their unparalleled ZTopyn, their tenderneſs, ſaga- 
city, and diligence, about their young (a). It is 


veſpae ichneumons, and divers others that carry in materials 
for neſts and food; this d only for the ſervice of their genera- 
tion, for hatching their eggs, and novriſhing their young, not 
for ſupplies in winter; for they all forſake their neſts towards 
winter, and retire to other quarters, living, I conceive, with- 
out food all that time. A, 
(a) Hos vermiculos [formicarum ova vulgo vocatos] in- 
* credibili Zropys et cura formicae educant, ſummamque dant 
* operam, ne vel tantillum, quod ſpectet eorum vermiculorum 
* educationem atque nutritionem, omittant: quem in finem 
* fere ſemper eoſdem ore circumportant ſecum, ne ulla eos lae- 
dat injuria, In muſeo meo nonnullas iſtius generis formicas, 
vitro terra repleto, concluſas cum vermiculis iſtis adſervabam : 
ibi non ſine jucunditate ſpeftabam, quo. terra fieret in ſuper- 
* ficie ſiccior, eo profundius formicas cum foetibus ſuis prore- 
pere: cum vero aquam adfunderem, viſu miriſieum erat, quan= 
to affeftu, quanta ſolicicudine, quanta Zropyis omnem in eo 
* collocarent operam, ut foetus ſuos ſicciore et tuto loco repo- 
derent. Saepius vidi, cum aliquot diebugaqua caruiſſent, at- 


- 
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very diverting, as well as admirable to ſee, with what 
affection and care they carry about their young in 
their mouths, how they expoſe, themſelves to the 
greateſt dangers, rather than leave their young ex- 
poſed or forſaken ; how they remove them from 
place to place in their little hills, ſometimes to this 
part, ſometimes to that, for the benefit of conve- 
nient warmth, and proper moiſture; and then again 
withdraw, and guard them againſt rain and cold, 
Now, that this great wiſdom which the ſcriptures 
attribute unto, and is diſcernible in this little ani- 
mal, is owing only to the inſtinct, or infuſions of 
the great conſervator of the world, is evident, be- 
cCauſe either this wiſdom, thought, and forecaſt, is 

an act of the animal itſelf, or of ſome other being 
that hath wiſdom. But the animal being irrational, 
it is impoſſible it can be its own act, but muſt be 


« que cum. affuſo tantillo aquae terram illum humeQarem, e 


* veſtigio a formicis foetus ſuos eo loci fuiſſe allatos, quos ibi 
* diſtiafte conſpiciebam moveri atque ſugere humorem. Mul- 
* toties fui conatus, ut eos vermiculos ipſe educarem, at ſem- 
0, per conatum fefellit eventus: neque ipſas formicarum nym - 
phas alimenti jam non indigas unquam fine ipſis formicis po- 
* tui potu artificiali excludere.” J. Swammerd. Epilog. ad Hiſt, 
Inſect. p. 153. 5 

Sir Edward King, who was very curious in examining the ge- 
neration of ants, obſerves their great care and diligence, 1. About 
their ſperm, or true eggs, which is a fine white ſubſtance, like 
ſagar, which they diligently gather into a heap, when ſcattered, 
and on which they lie in multitudes, I ſuppoſe, by way of incu- 
bation. 2. I have obſerved, faith he, in ſummer, that in the 
morning they bring up thoſe of their young, called ant-eggs, to- 
wards the top of the bank; ſo that you may, from 10 in the 
morning, until 5 or s afternoon, find them near the top fer 
the moſt part on the ſouth · ſide the bank. But towards 7 or8 
at night, if it be cool, or likely to rain, you may dig a foot deep 
before you can find them. Phil. Tranſ. Ne 23. or Mr. Low: 


thorp's Abrigm. vol, 2. pag. 7, and 9. J 


not ent. 
ſpring | 
doubt al 
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book iv. 
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derived, or received from ſome wiſe being. And 
who? What can that be, but the infinite Lord, 
conſervator, and governor of all the world! 


1 
- 


"Of the Cart of Insects about their Youns, 


ee  £< 4 


THE other notable inſtinct I am to treat of, is 
1 the peculiar art and care of the inſect- tribe, 
about the preſervation of their ſpecies, Here I might 
ſpeak of many things, but I have occaſionally men- 
tioned divers of them before, under ſome or other 
of the general heads, and therefore ſhall fix only 
upon two things relating to their ſpecial art and 
care about the production (a) of their young, which 
have not been fo particularly ſpoken to as they de- 
e. ferve. 

id One thing is their ſingular providence for their 
ul- young, in making or finding out ſuch proper re- 
m- ceptacles and places for their eggs and ſeed, as that 
m- they may receive the advantage of a ſufficient in- 
po cubation, and that the young when produced, may 
iſt. WF have the benefit of proper and ſufficient food for 
their nurture and education, till they are able to 
ſhift for themſelves. It is admirable to ſee with 
what diligence and care the ſeveral ſpecies of in- 
ſets lay up their eggs, or ſperm, in their ſeveral 
proper places; not all in the waters, in wood, or 
on vegetables; but thoſe whoſe ſubſiſtence is in 


Sog GG „ . 7 


82 


(a) The doctrine of aequivocal generation, is at this day ſo 
ſufficiently exploded by all learned philoſophers, that 1 ſhall 
not enter the diſpute, but take it for granted, that all animals 
ſpring from other parent-animals. If the reader hath any 
doubt about it, I refer him to Seigneur Redi de Gen. Inſect. 
and Mr. Ray's Wiſdom of God, etc. p. 344. See alſo before, 
book iv. chap: 15. note (a), p. 281. | 
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the waters (a), in the water; thoſe to whom fleſh f 
is a proper food, in fleſh (5); thoſe to whom the 0 


(a) It would be endleſs to ſpecify the various ſpecies of in- ec 
ſets, that have their generation in the waters: and therefore 1 th 
ſhall only obſerve of them, 1. That their eggs are always laid 
up with great care, and in good order. And alſo, 2. Where 
proper and ſufficient food is. 3. That in their nympha ſtate in 
the waters, they have parts proper for food and motion; and in 
many, or moſt of them, very different from what they have in 
their mature-ſtate; a manifeſt argument of the Creator's wiſdom 
and providence. For an inſtance, ſee note (a), p. 419. 
(65) As Signeur Redi was one of the firſt that made it his 
buſineſs to diſcard anomalous generation, ſo he tried more ex- 
periments relating to the vermination of ſerpents, fleſh, fiſh, 
putrified vegetables; and, in ſhort, whatever was commonly 
known to be the nurſery of maggots, more, I ſay, probably, | 
than any one hath done ſince. And in all his obſervations, 
he conſtantly found the maggots to turn to aureliae, and theſe 
into flies. But then, faith he, * Dubitare coepi, utrum omne 
hoc vermium in carne genus, ex ſolo muſcarum ſemine, an 
ex iplis putrefactis carnibus oriretur, tantoque magis confirma- 
bar in hoc meo dubio. quanto in omnibus generationibus — 
ſaepius videram, in carnibus, antequam verminare inciperent, 
reſediſſe ejuſdem ſpeciei muſcas, cujus propago poſtea naſce- 
* batur.” Upon this he tells us, he put fiſh, ficſb, etc. into 
pots, which he covered cloſe from the flies with paper, and 
afterwards, for the free air-ſake, with lawn, whilſt other pots 
were left open, with ſuch like fleſh, etc. in them; that the 
flies were very eager to get into the covered pots; and that 
they produced not one maggot, when the open ones had many, 
Fr: Redi de Gener. Inſet. |, . 
Among the inſects that come from the maggots he mentions, 
he names culices. Now, from the moſt critical obſervations ! 
have made, I never obſerved any ſort of gnat to come from 
putrified fleſh, vegetables, or any other thing he taxeth them 
with. So that either he means by culex, ſome fly that we call 
not by the name of gnat; or elſe their gnats in Italy vary i 
their generation from ours in England. For among abort 
thirty, near forty, diſtinct ſpecies of gnats that I have obſerr 
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fruits (a) or leaves of vegetables are food, are ac- 


cordingly repoſited, ſome in this fruit, ſome on 


ed about the place where 1 live, I never found any. to lay 
their eggs in fleſh, fiſh, ete. but the largeſt ſort, called, by 
Aldrovand, culices maximi, by Swammerdam, tipulae terreſtres, 
lay their eggs in meadows, etc. under the graſs; one of the 
larger middle fort, in dead beer, yeaſt, etc, lying on the 
tops, or in the leaks of bear-bartels, etc. and all the reſt, as 
far as) ever I have obſerved, lay and hatch in the waters, as in 
note (4), p. 419. f 

The generation of the ſecand of theſe being akin to ſome 
of the foregoing inſtances, and a little out of the way, may 
deſerve a place here. This gnat lays its eggs commonly in 
dead bear, etc. as I ſaid, and probably in vinegar, and other 
ſuch liquors. Some time after which, the maggots are ſo nu- 


merous, that the whole liquor ſtirreth as if it was alive; being 


full of maggots, ſome larger, ſome ſmaller; the larger are the” 
offspring of our gnat, the ſmaller, of a ſmall dark coloured fly, 
tending to reddiſh, frequent in cellars, and ſuch obſcure places. 


All theſe maggots turn to aureliae, the larger of which, of a 


tan-colour, turn to our gnat. This gnat is of the anarmed 
kind, having no ſpear in its mouth: its head is larger than of 
the common gnats, a longer neck, ſhort-jointed antennae, 
ſpotted wings, reaching beyond its flender alvus; it is through- 
out of a brown colour, tending to red, eſpecially in the fe- 
male: the chief difference between the male and female is, as 
in other gnats, yea, moſt inſets, the male is leſs than the fe- 
male, and hath a ſlenderer belly, and its podex not fo ſharp as 
the female's is. | 

(a) The inſects that infeſt fruits, are either of the ichneu- 
mon-fly kind, or phalaenae. Plumbs, peaſe, nuts, etc. pro- 
duce ſome other ichneumon-fly. That generated in the plumb 
is black, of a middle fize, its body near three tenths of an inch 
long, its tail not much leſs, conſiſting of three briſtles, where- ' 
with jt conveys its eggs into fruits: its antennae, or horns, 
long, ſlender, recurved; its belly longiſh, tapering, ſmall to- 
warqs the thorax; legs reddiſh; wings membranaceous, thin, 
and tranſparent, in Numb. 4. which is one characteriſtic of the 
ichncumon-fly, | | A 
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this tree (a), ſome on that plant (5), ſome on an. 
other, and another; but conſtantly the ſame fami. 
ly on the ſame tree or plant, the moſt agreeable to 
that family. And as for others that require a con. 


The peaſe ichneumon-fly is very ſmall, wings large, reach. 
ing beyond the podex; antennae long; alvus ſhort, ſhaped like 
an heart, with the point towards the anus; it walketh and flieth 
lowly: no tail appears as in the former; but they have one 
lieth hidden under the belly, which they can at pleaſure bend 
back to pierce peaſe when they are young and tender, and other 
things alſo, as I have reaſon, to ſuſpect, having met with this, 
as indeed the former two, in divers vegetables. 

Pears and apples I could never diſcover any thing to breed in, 
but only the leſſer phalaena, about four tenths of an inch long, 
whitiſh underneath, greyiſn brown above, dappled with brown 
ſpots, inclining to a dirty red, all but about a third part at the 
end of the wings, which is not grey, but brown, elegantly ſtrip. 
ped with wavey lines, of a gold colour, as if gilt; its head is 
ſmall, with a tuft of whitiſh brown in the forchead; antennag 
ſmooth, moderately long. The aurelia of this moth is ſmall, 
of a yellowiſh brown. I know not what time they require for 
their generation out of boxes; but thoſe I laid up in Auguſt, 
did . become moths before June following. 

(a) here are many of the phalaenae, and ichneumon --f. 
tribes, that have their generation on the leaves, or other parts 
of trees and ſhrubs, too many to be here reckoned up. The 
oak hath* many very beavtiful phalaenae, bred in its convolved 
leaves, white, green, yellow, brown, ſpotted prettily, and neatly 
dappled, and many more beſides; and its buds afford a place 
for caſes, and balls of various ſorts, as ſhall be ſhewn hereafter; 
its leaves expanded, miniſter to the germination of globular, and 
other ſpheroidical balls, and flat thecae, ſome-like hats, ſome 
like buttons excavated in the middle; and divers other ſuch like 
repoſitories, all belonging to the ichneumon-fly kind. And not 
only the oak, but the maple alſo, the white-thorn, the biet, 
| Privet, and indeed almoſt every tree and ſhrub. | 

(5) And as trees and ſhrubs, fo plants have their peculiar 
inſet. The white butterfly lays its voracious offspring on cabs 
bage-leaves; a very beautiful reddiſh ocellated one; its no leſs 
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ſtant and greater degree of warmth, they are ac- 
cordingly provided by the parent-animal with ſome 
place in or about the body of other animals; ſome in 
the feathers of birds(a); ſome in the hair of beaſts (5); ; 
ſome in the very ſcales of fiſhes (c); ſome in the 


voracious black offspring, of an horrid aſpect, on the leaves of 
nettles; as alſo doth à very beautiful, ſmall greeniſh ichneumon- 
fly, in caſes on the leaves of the ſame plant; and to name no 
more, becauſe it would be endleſs, the beautiful ragworth-moth, 
whoſe upper wings are brown, elegantly ſpotted with red. and 
under wings edged with brown; theſe, 1 ſay, provide for their 

golden- ringed erucae upon the ragwort-plant. f 

(a) Many, if not moſt forts of birds, are infeſted with a 
diſtinct kiad of lice, very different from one another in ſhape, 
ſize, etc. For figures and deſcriptions of them, I ſhall refer 
to Signeur Redi of Inſects. See alſo Mouffet, I. 2. c. 23. 
Theſe lice lay their nits among the feathers of the reſpective 
birds, where they are hatched and nouriſhed; and, as Ariſtotle 
faith, would deſtroy the birds, particularly pheaſants, if they 
did not duſt their feathers. Loco infra citat, 

(3) And as birds, ſo the ſeveral ſorts of beaſts have their pe- 
euliar ſorts of lice; all diſtin from the two ſorts infeſting man: 
only the aſs, they ſay, is free, becauſe our Saviour rode upon 
one, as ſome think; but I preſume it is rather from the paſſage 
in Pliny, I. 11. c. 33. or rather Ariſt. Hiſt. Animal. I. 3. c. 3r. 
who faith, * Quibus pilus eſt, non carent eodem [pediculo] ex- 
* cepto aſino, qui non pediculo tantum, verum etiam redivio im- 
* munis eſt.” And a little before, ſpeaking of thoſe in men, he 
ſhews what conſtitutions are moſt ſubject to them, and inſtanceth 
in Aleman the poet, and Pherecydes Syrius, that died of the 
pthiriaſis, or lowſy diſeaſe. For which foul diſtemper, if me- 
dicines are deſired, Mouffet de Inſect. p. 262. may be conſult- 
ed; who, in the ſame page, hath this obſervation, * Animadver , 
* terunt-noſtrates ——ubi Aſores inſulas a tergo reliquerint, pe- 
* diculos confeſtim omnes tabeſcere: atque ubi eos reviſerint, 
* iterum innumeros alios ſubito oriri” Which obſervation is 


confirmed by Dr. Stubs. Vide Lowth. Abridgm. vol. 3. p. 558. 
And many ſeamen have told me the ſame. 

(e) Filhes, one would think, ſhould be free from lice, 7 
* 8 3 
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noſe (a); ſome in the fleſh ); yea, ſome in the 


reaſon they live in the waters, and are perpetually moving in, 
and bruſhing through them ; but yet they have their forts too. 

Beſides which, I have frequently found great numbers of long 
lender worms in the ſtomachs, and other parts of filh, parti- 
cularly codfiſh, eſpecially ſuch as are poor; which worms hays 
worked themſelves deeply inte the coats and fleſh, ſo that t 
could not eaſily be gotten out: fo Ariſtoile ſaith of ſome fiſhes, 
* Ballero et tilloni lumbricus innaſcitur, qui debilitat, eta. Chal. 
cis vitio infeſtatur diro, ut pediculi fub branchiis innati quam 
multi interimant.” Hiſt. An: 1. 8. e. 20 

(a) Of infects bred in the noſe of animals, thoſe in the no- 
ſtrils of ſheep are remarkable. I have myſelf taken out not 
fewer at a time than twenty or thirty rough maggots, lying 


among the laminas of the noſlrils. But I could never. hatch | 


any of them, and ſo know not what animal they. proceed from: 
but I have no great doubt, they are of the ichneumon- fly kind; 
and nct improbably of that with a long tail, called-triſcta, whoſe 
three brittles. ſeem very commodious- for conveying their eggs 
into deep places.. 
I have alſo ſeen a rough whitiſh maggot, above two aches 
. within: the inteſtinum rectum of horſes, firmly adhering thereto, 


that the hard dung did not rub off. I never could bring them 


1 


to perfection, but ſuſpect the ſide fly proceeds from it. 
(5) In the backs of cows, in the ſummer-months, there are 
maggots generated, which in Eſſex we call wornils; which are 
firſt only a ſmall knot in the ſkin; and, I ſuppoſe, no other 
. than an egg laid there by ſome inſect. By degrees theſe knots 
grow bigger, and contain in them a maggot lying in a purulent 
matter: they grow to be as large as the end of one's finger, 
and may be ſqueezed out at a hole they bave always open: they 
are round and rough, and of a dirty white. With my utmolt 
endeavour and vigilance, I could never diſcover the animal they 
turn into; but as they are ſomewhat like, ſo may be the (ams 
as thoſe in the note before. 
In Perſia, there are very long ſlender worms, bred in the 
legs, and other parts of mens, bodies, 6 or 7. yards long. 
In Philoſophical TranſaQtions, Mr, Dent,, and Mr, Lewis, 
thats divers a of worms taken out of the tongue, gums 
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verv bowels (a), and inmoſt receſſes of the bodies 


noſe, and other parts, by a woman at Leiceſter, which they 
were eye-witneſles of. Theſe, and divers others mentioned in 
the Tranſactions, may be. ſcen together in Mr. Lowthorp's 
Abrigm. vol: 3. p. 132. 

+ Narrat mihi vir fide dignus—Caſp. Wendlant—ſe i in Po- 
© lonia, puero cuidam ruſtico duorum aunorum, vermiculum al- 
bum e palpebra extraxiſſe, — magnitudinis Erucae.-—Similem 
* ſere huic caſum mihi [Schulzio] et D. Segero narravit hoc, 
* Anno 1676, chirurgus noſter Ant. Statlender, qui cuidam pu- 
* ero, ex aure, extraxit vermiculum talem, qualis in nucibus 


avellanis perforatis latitare ſolet, ſed paulo majorem, coloris 


* albiſſimi; alteri minores 5 ejuſdem generis ſimiliter ex aure: 
omnes aliquot horas ſupervixerunt— vermiculos adhue viventes- 
* oculis noſtris yidimus.” Ephem. Germ. T. 2. obſ. 24. ubi 
yermiculi Icon, Many other inſtances may be met with in the 
ſame tome. Obſ. 147, 148, 154. 

The worms in deer are mentioned often among antient BY 


ters. Ariſtotle ſaith, Zxaanag Aire Tavreg txuoiv, iy T5 xt- 


pf Carras, etc, * They [deer] all have live worms in their 
heads, bred under the tongue, in a cavity near the vertebra 
* on which the head is placed; their ſize not leſs than of the 
* largeſt maggots; they are bred altogether, in number about 
* twenty.” Ariſtot. Hiſt, Animal, I. z. c. 15. | 
To theſe examples may be added the generation of the ich- 


neumon- fly in the bodies of caterpillars, and other nymphae of 


inſets. - In many of which, that I have laid up to be haiched 
in boxes, inſtead of papilios, etc. as I expected, I have found 
a great number of ſmall ichneumon-flies, whoſe parent-animal 
had wounded thoſe nymphae, and darted its eggs into them, and 
ſo made them the foſter-mother of its young. More particu- 
lars of this way of generation may be ſeen in the great Mr. 
Willoughby's obſervations in Philoſ. Tranſ. No 76. But con- 
cerning the farther generation of this inſet, I have taken no- 
tice of other particulars in other places of thoſe notes. - 

(a) The animals ordinarily bred in the ſtomach and guts, 
are the three ſorts of worms called lati, teretes, and aſcarides; 
concerning which, it would be irkſome to ſpeak. in particular, 
and therefore 1 ſhall refer to Mouffet, lib, 2. cap. 375 32, 33+ 
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of man and other creatures (a): and as for others, 


Dr. Tyſon's anatomy of them in Mr. Lowthorp's Abrigement, 


vol. 3. p. 121. Signeur Redi's obſ. and others that have written 
_. of them. | - 

As not only worms, but other creatures alſo are ſaid to be 
found in the ſtomach ; inſtances of which are ſo innumerable, 
that I ſhall only ſele a few related by perſons of the beſt cre- 
dit. And firſt of all, by ſome of our own countrymen. Dr, 
Liſter, whoſe credit and judgment will hardly be queſtioned, 
gives an account of true caterpillars, vomited up by a boy of 
nine years old : and another odd animal by a poor man, Mr, 
Jeſſop, another very judicious, curious and ingenious gentleman, 
ſaw hexapods vomited up by a girl; which hexapods lived and 
fed for five weeks, See Lowth. ib. p. 135. 

As to foreigners, it is a very ſtrange, ſtory, but atteſted by 
perſons of great repute, of Catharina Geileria, that died in 
Feb. 1662. in the hoſpital of Altenburg, in Germany, who, for 
twenty years, voided by vomit and ftool, toads and lizzards, ete. 
Ephemer. Germ. T. 1. obſ. 103. See alſo the zogth obſer- 
vation of a kitten bred in the ſtomach, and vomited up; of 
whelps alſo, and other animals, bred in like. manner. But 
I fear a ſtretch of fancy might help in ſome of thoſe laſt inſtan- 
ces, in thoſe days when ſpontaneous generation was held, when 
the philoſophers. ſeem to have more lightly examined ſuch ap- 
pearances than now they do. But for the breeding of frogs 
or toads, or lacertae aquaticae, in the ſtomach, when S 
ſpawn happeneth to be drank, there is a ſtory in the fegond 
tome of the Ephem. Germ. obſ. 56. that favours it, viz. * In 
the year 1667, a butcher's man going to buy ſome lambs in 
* the ſpring, being thirſty, drank greedily of ſome ſtanding water, 
* Which, a while after, cauſed great pains in his ſtomach, which 

* grew worſe and worſe, and ended in dangerous ſymptoms. At 
* Jaſt he thought ſomewhat was alive in his ſtomach, and 
* after that, vomited up three live toads; and ſo rgcovered his 
* former health.” | 
Such another ſtory Dr. Sorbait tells, and avoucheth it ſcen 
with his own eyes, of one that had a toad came out of an ab- 
ſceſs, which came upon drinking foul watcr. Obſ. 103. 

y (4) Not only in the guts, and in the fleſh, but in many 
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to whom none of theſe methods are proper, but 
make themſelves nelts by perforations in the earth, 


other parts of the body, worms have been diſcovered. One was 
voided by urine, by Mr. Mat. Milford, ſuppoſed to have come 
from the kidneys. Lowth. ib. p. 135. More ſuch examples 
Mouſſet tells of. Ibid. So the vermes cucurbitini are very 
common in the veſſels in ſheeps livers. And Dr. Liſter tells 
of them, found in the kidney of a dog, and thinks that the 
ſnakes and toads, etc. ſaid to be found in animals bodies, may 
be nothing elſe. Lowth. ib. p. 120. Nay, more than all 
this: in Dr. Bern. Verzaſcha's ſixth obſervation, there are di- 
vers inſtances of worms bred in the brain of man. One, a 


patient of his, troubled with a violent head. ach, and an itch- 


ing about the noſtrils, and frequent ſneezing; who, with the 
uſe of a ſneezing powder, voided a worm, with a great deal of 
ſnot from his noſe. A like inſtance he gives from Bartholine, 
of a worm voided from the noſe of O. W. which he gueſſcth 
was the famous Olaus Wormius : another, from a country- 
woman of Deitmarſh; and others in Tolpius, F. Hildanus, 
schenckius, etc. Theſe worms he thinks are undoubtedly 
bred in the brain: but what way they can come from thenee, 
I cannot tell. Wherefore I rather think, they are ſuch worms 
as-are mentioned in note (a), p. 414. and even that worm that 
was actually found in the brain of the Paris girl, when opened, 
I gueſs might be laid in the laminae of the noſtrils, by ſome 
of the ichneumon, or other inſect kind, and might gnaw its 
way into the brain, through the os eribriforme. Of this he 
tells us from Bartholine, Tandem cum tabida obiifſet, ſtatim 
aperto eranio prae ſentes medici totam cerebelli ſubſtantism, 
quae ad dextrum vergit, a reliquo corpore ſejunctam, nigra- 
que tunica involutam deprehenderunt: hace tunica zupta, la- 
* tentem vermem vivum, et piloſum. duobus puactis ſplendidis 
loco oculorum prodidit, ejuſdem fere molis eum reliqus cerebri 
* portione, qui duarum horarum ſpatio ſupervixit.” B. Verzaſ. 
Obſ. Medicae, p. 16. | | 
Hildanns tells us ſuch another ſtory, viz. * Filius Theod.' 
auſt der Roulen, Avunculi mei, diuturno vexabatur dolore ca- 
* pitis —— Deinde febricula et ſternutatione exorta, ruptus eſt 
* abſceſſus circa os eribroſum et vermis n By bis 
4 
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of man and other creatures (a): and as for others, 


Dr. Tyſon's anatomy of them in Mr. Lowthorp's Abrigement, 
vol. 3. p. 121. Signeur Redi's obſ. and others that have written 
oſ them. : - 

As not only worms, but other creatures alſo are ſaid to be 
found in the ſtomach ; inſtances of which are ſo innumerable, 
that I ſhall only ſelect a few related by perſons of the beſt cre. 
dit. And firſt of all, by ſome of our own countrymen. Dr, 
Liſter, whoſe credit and judgment will hardly be queſtioned, 
gives an account of true caterpillars, vomited up by a boy of 
nine years old: and another odd animal by a poor man, Mr, 
Jeſſop, another very judicious, curious and ingenious gentleman, 
ſaw hexapods vomited up by a girl; which hexapods lived and 
fed for five weeks, See Lowth. ib. p. 135. 

As to foreigners, it is a very ſtrange. ſtory, but atteſted by 
perſons of great repute, of Catharina Geileria, that died in 
Feb. 1662. in the hofpital of Altenburg, in Germany, who, for 
twenty years, voided by vomit and flool, toads and lizzards, etc, 
Ephemer. Germ. T. 1. obſ. 103. See alſo the zogth obſer- 
vation of a kitten bred in the ſtomach, and vomited up; of 
whelps alſo, and other animals, bred in like. manner. But 
I fear a (ſtretch of fancy might help in ſome of thoſe laſt inſtan- 
ces, in thoſe days when ſpontaneous generation was held, when 
the philoſophers. ſeem to have more lightly examined ſuch ap- 
pearances than now they do. But for the breeding of frogs 
or toads, or lacertae aquaticae, in the ſtomach, when 1 
ſpawn happeneth to be drank, there is a ſtory in the fedond 
tome of the Ephem. Germ. obſ. 56. that favours it, viz. * In 
the year 1665, a butcher's man going to buy ſome lambs in 
* the ſpring, being thirſty, drank greedily of ſome ſtanding water, 
* Which, a while after, cauſed great pains in his ſtomach, which 
* grew worſe and worſe, and ended in dangerous ſymptoms. At 
* Jaſt he thought ſomewhat was alive in his ſtomach, and 
after that, vomited up three live toads; and ſo rgcovered his 
* former health.” 

Such another ſtory Dr. Sorbait tells, and avoucheth it ſeen 
with his own eyes, of one that had a toad came out of an ab- 
ſceſs, which came upon drinking foul water. Obſ. 103. 

(a) Not only in the guts, and in the fleſh, but in many 


* 
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other parts of the body, worms have been diſcovered. One was 
voided by urine, by Mr. Mat. Milford, ſuppoſed to have come 
from the kidneys. Lowth. ib. p. x35. More ſuch examples 
Mouſſet tells of. Ibid. So the vermes cucurbitini are very 
common in the veſſels in ſheeps livers. And Dr. Liſter tells 
of them, found in the kidney of a dog, and thinks that the 
ſaakes and toads, etc. ſaid to be found in animals bodies, may 
be nothing elſe. Lowth. ib. p. 120. Nay, more than all 
this: in Dr. Bern. Verzaſcha's ſixth obſervation, there are di- 
vers inſtances of worms bred in the brain of man. Oe, 'a 
patient of his, troubled with a violent head-ach, and an itch- 
ing about the noſtrils, and frequent ſneezing; ; who, with the 
uſe of a ſneezing powder, voided a worm, with a great deal of 
ſnot from his noſe. A like inſtance he gives from Bartholine, 
of a worm voided from the noſe of O. W. which he gueſſcth 
was the famous Olaus Wormius : another, from a country- 
woman of Deitmarlh; and others in Tolpius, F. Hildanus, 
Schenckins, etc. Theſe worms he thinks are undoubtedly 
bred in the brain: but what way they can come from thenee, 
I cannot tell. Wherefore J rather think, they are ſuch worms 
as are mentioned in note (a), p. 414. and even that worm that 
was actually found in the brain of the Paris. girl, when opened, 
I gueſs might be laid in the laminae of the noſtrils, by ſome 
of the ichneumon, or other inſect kind, and might gnaw its 
way into the brain, through the os eribriforme. Of this he 


tells us from Bartholine, Tandem cum tabida obiiſſet, ſtatim 


aperto cranio praeſentes medici totam cerebelli ſubſtantiam, 
quae ad dextrum vergit, a reliquo corpore ſejunctam, nigra- 
que tunica involutam deprehenderunt: hace tunica rupta, la- 
tentem vermem vivum, et piloſum, duobus puactis ſplendidis 
loco oculorum prodidit, ejuſdem fere molis cum reliqus cerebri 
* portione, qui duarum horarum ſpatio ſupervixit.* B. Verzaſ. 
Obſ. Medicae, p. 16. e 
Hildanns tells us ſuch another ſtory, viz. * Filius Tbeod. 
auſt der Roulen, Avunculi mei, diuturno vexabatur dolore ca- 
' pitis — Deinde febricula et ſternutatione exorta, ruptus eſt 
* abſceſſus circa os eribroſum ——et vermis proreplit.”- By bis 
= 
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in wood, or combs they build, or ſuch like ways; lat 
it is admir able to ſee with what labour and care they m 
carry in, and ſeal up proviſions, that ſerve both for pr 


the production af their young, as alſo for their food 
— and nurture when produced (a). | 
I.)ye other piece of remarkable art and care about 


the production of their young, is their curioſity and lite 

neatneſs in repoſiting their eggs, and in their nidi- cor 

. fication. be 
As to the firſt of which, we may obſerve, that 

great curioſity and nice order is generally obferve is, 

by them in this matter. You ſhall always ſee their Is 

eggs laid carefully and commodiouſly up (h). When _ 

upon the leaves of vegetables, or other materials ” 

on land, always glued thereon with care, with one 3 

certain end lowermoſt, and with handlome juxta- 5 

ſitions (c). Or if in the waters, in neat and 

autiful rous oftentimes, in hat fpermatic, ge- . 

to 

88 of it, the 8 was an inch long, and full of briltles, of 

Fabri Hildan. Cent. 1. obſ. b ſtor 

1 SGalenus Wierus, phy fieian. to the Prine. Jul. et Cleve, he ſelx 

* faith, told him, that he had, at divers times, found worms in ple 

the gall - bladder in perſons he had opened at Duſſelderp. Id. and 

ib. obſ. 60. * hay 

(g ) See before, book iv. chap. 13. note (50, p. 265. abo 

90) Some iaſects lay up their eggs in cluſters, as in holes of 

E- fle u, and ſuch places, where it is neceſſary they ſhould: be croud- pro 

ed together; which, no queſtion, prevents their being too much par 

dried op in dry places, and promotes their hatching. But, yet 

(c) As for ſuch as are not to be cluſtered up, great order is me: 

- uſed. I have ſeen upon the poſts and ſides ef windows, little ver 

round eggs, reſembling ſmall pearl, which produced ſmall hairy as | 

caterpillars, that were very neatly and orderly laid. And, to fere 

name no more; the white-butterfly lays its neat eggs on the . I . 

cabbage leaves in good order, always gluing one certain end of foo 

the egg to the leaf. I call them neat eggs, becauſe if we view ſab! 

them in a microſcope, we ſhall find them very * furrow- a Cl 


ed, and handſomly made and adorned, ani 
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latine matter, in which they are repoſited, and that 
matter carefully tied and faſtened in the waters, to 
prevent its diſſipation (a), or if made to float, fo 


(a) By reaſon it would be endleſs to ſpecify the various ge- 
neration of inſects in the water, I ſhall therefore, becauſe it is 
little obſerved, take Pliny's inſtance of the gnat, a mean and 
contemned animal, but a notable inſtance of nature's work, as 
be ſaith. 

The firſt thing conſiderable in the generation of this inſect, 
is, for the ſize of the animal, its vaſt ſpawr, being ſome of them 
above an inch long, and half a quarter diameter; made to float 
in the water, and tied to ſome ſlick, ſtone, or other fixed thing 
in the waters, by a ſmall ſtem, or ſtalk. In this gelatine, tranfſ- 
parent ſpawn, the eggs are neatly laid; in ſome ſpawns in a 
ſingle, in ſome in a double ſpiral line, running round from end 
to end, as in Fig. 9, and 10; and tranſverſly, as in Fig 8. 

When the eggs are by the heat of the ſun, and warmth of 
the ſeaſon, hatched into ſmall maggots, theſe maggots deſcend 
to the bottom, and by means of ſome of the gelatine matter 
of the ſpawn, which they take along with them, they ſtick to 
ſtones, and other bodies at the bottom, and there make them- 
ſelves little caſes or cells, which they creep into and out of at- 
pleaſure, until they ate arrived to a more mature nympha : ſtate, 
and can ſwim about here and there, to ſeck for what food they 
have occaſion z at which time, they are a kind of red-worms, 
above half an inch long, as in Fig. 11. 

Thus far this mean inſect is a good inſtance of the divine 
providence towards it. But if we firther conſider, and com- 
pare the three ſtates it undergoes after it is hatched, we ſhall find 
yet greater ſignals of the Creator's management, even in theſe 
meaneſt of creatures. The three ſtates J mean, are its nympha- 
vermicular ſtate, its aurelia, and mature-ſtate, all as different 
as to ſhape and accoutrements, as if the inſet was three dif- 
ferent animals. In its vermicular-ſtate, it is a red maggot, as 
J faid, and hath a mouth and other. parts accommodated to 
food. In its aurelia-ſtate, it hath no ſach parts, becauſe it then 
ſubſiſts without food; but in its mature, gnat-liate, it hath 
a curious well made ſpear, to wound and ſuck the blood of other 
animals, In its vermicular ſtate, it hath a worm like body, 

S 6 
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carefully ſpread and poiſed, as to ſwim about with 
all poſſible artifice. 

And as to their other faculty, that of nidificati- 
on, whether it be exerted by boring the earth or 
wood, or building themſelves cells (a), or ſpinning 
and weaving themſelves caſes and webs, it is all a 
wonderful faculty of thoſe poor little animals, whe- 
ther we conſider their parts wherewith they work, 
or their work itlelf. Thus thoſe who perforate 
the earth, wood, or ſuch like, they have their legs, 
feet, mouth, yea, and whole body, accommodated 
to that ſervice; their mouth exactly formed to 
gnaw thoſe handſome round holes, their feet, as 
well made to ſcratch and bore (5), and their body 
handſomly turned and fitted to follow. But for 
ſuch as build or ſpin themſelves neſts, their art 
juſtly bids defiance to the moſt ingenious artiſt a- 
mong men, ſo much as tolerably to copy the nice 
geonictrical combs of ſome (©), the earthen cells of 


and ſomething analogous to fins or feathers, ſtanding ere near 
its tail, and running parallel with the body, by means of which 
reſiſting the waters, it js enabled to ſwim about by Srv 
or flapping its body ſide-ways, this way and that, as in Fig. 1 

But in its avrelia-ſtate, it hath a quite different body, with 
a club-head, (in which the head, thorax, and wings of the 
gnat are incloſed) a ſlender alvus, and a neat finny tail, ſtand- 
ing at right angles with the body, quite contrary to what it 
was before; by which means, inſtead of eaſy flapping ſide- 
ways, it ſwims by rapid, briſk jirks, the quite contrary way; 
as is in ſome meaſure repreſented in Fig. 13. But when it be- 
comes a gnat, no finny-tail, no, club-bead, but all is made in 
the moſt accurate manner -for flight and motion in the air, as 
before it was for the waters. 

(a) See book iv. chap. 13. notes (5), (c), p. 270. 

(b) Thus the mouths and ether parts of the ichneumon- 
waſps, in book iv. chap. 13. note (b), p. 265. So the feet of 
the gryllotalpa, ibid. note (g), p. 270. 5 

le) See the laſt cited places, note (e), p „ibid. 


of 
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others, or the webs, nets, and caſes (a) woven 
by others. And here that natural glue (b) which 


(a) Of the textrine art of the ſpider, and its parts ſerving 

to that purpoſe, ſee the laſt cited place, note (a), p. 272. 
Beſides theſe, caterpillars, and divers other inſets, can emit 
threads, or webs, for their uſe. In this their nympha-ſtate, 
they ſecure themſelves from falling, and let themſelves down 
from the boughs of trees, and other high places, with one of 
theſe threads. And in the caſes they weave, they ſecure them» 
ſelves in their aurelia- ſtate. | | 
And not only the offspring of the phalaena-tribe, but there 
are ſome of the ichneumon-fly kind alſo, endowed with this tex- 
trine art. Of theſe I have met with two ſorts; one that ſpun a 


milk-white, long, round, ſilken web, as big as the top of one's 


finger, not hollow within, as many are, but flled throughout 
with filk. Theſe are woven round bents, ſtalks of ribwort, etc. 
in meadows. The other is a lump of many yellow, filken 
caſes, ſticking confuſedly together on poſts, under coleworts, 
etc. Theſe webs contain in them ſmall, whitiſh maggots ; 
which turn to a ſmall, black ichneumon-fly, with long, capillary 
antennae; tan coloured legs; long wings reaching beyond their 
body, with a black ſpot near the middle; the alvus like an 
heart; and in ſome, a ſmall ſetaceous tail. Some of theſe flies * 
were of a ſhining, beautiful green colour. I could not perceive ' 
any difference, at leaſt not ſpecifical, between the flies coming 
from thoſe two productions. 

(b) I have often admired how aka hornets, ichneumon- 
waſps, and other inſets that gather dry materials for build- 
ing their neſts, have found a proper matter to cement and - 
glue their combs, and line their cells; which we find always 


- ſufficiently context and firm. But in all probability, this uſe- 


ful material is in their own bodies; as it is in the tinea veſtivora, 
the cadew-worm, and divers others. Goedart obſerves of his 
eruca, Num. xx. 6. that fed upon ſallow- leaves, that it made 
its cell of the comminuted leaves, glued together with its own 


ſpittle. Haec pulveris aut arenae inſtar comminuit, ac pituitoſo 


* quodam ſui corporis ſucco ita maceravit, ut inde accommoda- 
tum ſubeundae mutationĩ inſtanti locum ſibi exſtruxerit. Do- 


* muncula hacc a communi ſalicum ligno nihil diſſerre videba - 


422 Niwirication of Iuſecbs. Book VIII. 


their bodies afford ſome of them to conſolidate their 
work, and combine its materials together, and which 
in others can be darted out at pleaſure, and ſpun and 
woven by them into ſilken balls (z) or webs: I ſay, 
this ſo peculiar, fo ſerviccable a material, together 
with the curious itructure of all parts miniſtring to 
this textrine power, as mean a buſineſs as it may 
ſeem, is ſuch as may juſt y be accounted among the 
noble deſigns and works of the infinite Creator and 
Conſervator of the world. 


In the laſt place, there is another prodigious 


faculty, art, cunning, or what ſhall I call it? 


that others of thoſe little animals have, to make 


even nature itſelf ſerviceable to their purpoſe ; and 
that is, the making the vegetation and growth of 
trees and plants, the very means of the building of 
their little neſts and cells (a), ſuch as are the galls 


* tor, niſi quod longe eſſent durior, adeo ut cultro vix- diſrumpi 


* pollet.” | 
(z) An ingenious gentlewoman of my acquaintance, wife to 


2 a learned phyſician, taking much pleaſure to keep ſilk-worms, | 


had once the curiolity to draw out one of the oval caſes, which 
© the filk-worm ſpins——into all the filken-wire it was made up 
of, which to the great wonder as well of her huſband, as her- 
* ſelf, ——appeared to be, by meaſure, a great deal above 300 
yards, and yet weighed but two grains and an half.“ Boyle 
Subtil. of Effiav. chap. 2. 

(a) Since my penning this, I have met with the moſt ſa- 
gacious Malpighi's account of galls, etc. and find his deſcrip- 
tions to be exceeding! / accurate and true, having traced myſelf 
mæny of the productions he hath mentioned. But 1 find Italy 
and Sicily (his book de Gallis being publiſhed long after he was 
made profeſſor at Meſſina) more luxuriant in ſuch productions 


than England, at leaſt than the parts about Upminſter, where 1 


live, are. For many, if not moſt of thoſe about us, are taken 
notice of by him, and ſeveral others beſides that I never met 
with; although I have, for many years, as critically obſerved all 
the excreſcences, and other morbid tamours of vegetables, as is 
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and balls found on the leaves ang branches of dĩ- 


' almoſt poſſible, and do believe that few of them have eſcap- 


ed me. 

As to the method how thoſe galls and balls are produced, 
the moſt ſimple, and conſequently the moſt eafy to be aecount- 
ed for, is that in the gems of oak, which may be called ſqua- 
mous oak-cones, capitula ſquamata, in Malpighi: whoſe deſcrip-- 
tion not exactly anſwering our Engliſh cones in divers reſpects, 


J ſhall therefore paſs his by, and ſhew only what I have ob- 
| ſerved myſelf concerning them. 


- Theſe cones are, in outward appearance, perfectly like the 
gems, only vaſtly bigger; and indeed they are no other than 
the gems, increaſed in bigneſs, which naturally ought to be 
puſhed out in length: the cauſe of which obſtruction of the ve- 
getation is this: into the very heart of the young tender gem 
or bod (which begins to be turgid in June, and to ſhoot towards 
the latter end of that month, or beginning of the next; into 
this, I ſay,) the parent - inſect thruſts one or more eggs, and 
not perhaps without ſome venomous ichor therewith. This egg 
ſoon becomes a maggot, which eats itſelf a little cell in the very 
heart or pith of the gem, which is the rudiment of the branch, 
together with its leaves and fruit, as ſhall be hereafter ſhewn. 
The branch being thus wholly deſtroyed, or at leaſt its 5 vegeta- 
tion being obſtructed, the fap that was to nouriſh it, is diverted 
to the remaining parts of the dud, which are only the ſcaly te- 
guments; which by theſe means grow large and flovrithing, and 
become a covering to the inſeQ-caſe, as before they were to wy 


- tender branch and its appendage. 


The caſe lying within this cone, is at firſt bat ſmall, as the 


maggot included in it is; but by degrees, as the maggot increaſ- 


eth, ſo it grows bigger, to about the ſize of a large white peaſe, 
long and round, reſembling the ſhape of a ſmall acorn, | 
The inſect itſelf is, according to the modern infeQologers, 
of the ichneumon-fly kind, with four membranaceous wings, 
reaching a littlè beyond the body, articulated horns, a large tho-— 
rax, bigger than the belly; the belly ſhort and conical, much 
like the heart of animals; the legs partly whitiſh, partly black. 
The length of the body from head to tail, about two tenths of 
an inch; its colour, a very beautiful ſhining green, in ſome 
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vers vegetables, ſuch as the oak, the willow (a), the 
briar, and ſome others. 
Now, this is ſo peculiar an artifice, and ſo far 
out of the reach of any mortal underſtanding, wit, 
or power, that if we conſider the matter, with 
ſome of its circumſtances, we muſt needs perceive 
manifeſt deſign, and that there is the concurrence 
of ſome great and wiſe being, that hath, from the 
beginning, taken care of, and provided for the ani- 
mal's good: for which reaſon, as mean as the in- 
ſtance may ſeem, I might be excuſed, if I ſhould 
enlarge upon its particulars, But two or three hints 
ſhall ſuffice. 


In the firſt place, it is certain, that the forma- | 


tion of thoſe caſes and balls quite exceeds the cun- 
| ning of the animal itſelf; but it is the act partly of 


— to a dark copper 8 Figures both of the cones, 
caſes, and inſets, may be ſeen among Malpighi's cuts of galls 
Tab. 13. and Tab. 20. Fig. 72. which Fig. 72. exhibits well 
enough ſome others of the gall inſets, but its thorax is ſome- 
what too ſhort for ours. | 

(a). Not only the willow, and ſome ho trees, but plants 
alſo, as nettles, ground ivy, etc. have caſes produced on their 
leaves, by the injection of the eggs of an ichneumon fly. I 
have obſerved thoſe caſes always to grow in, or adjoining to 
ſome rib of the leaf, and their production I conceive to be 
thus, viz--the parent-inſe, with its iff ſetaceovs tail, tere - 
brates the rib of the leaf, when tender, and makes way for its 
egg into the very pith or heart thereof, and probably Jays in 
therewith, ſome proper juice of its body, to pervert the regu - 
lar vegetation of it. From this wound ariſes a ſmall excreſ- 
cence, which, when the egg is hatched into a maggot, grows 
bigger and bigger, as the maggot increaſes, ſwelling on each 
fide the leaf between the two membranes, and extending itſelf 
into the parenchymous part thereof, until it is grown as big as 
two grains of wheat. In this caſe lies a ſmall, white, rough 


mageot, which turns to an aurelia, and afterwards to a very. 


beautiful green, ms ichneumon ae 
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the vegetable, and partly of ſome virulency, 
(or what ſhall I call it?) in the juice, or egg, or 


both, repoſited on the vegetable by the parent- # 


animal (a). And as this virulency is various, 
according to the difference of its animal, ſo is 
the form and texture of the caſes and balls 
excited thereby; ſome being hard ſhells (5), 


(a) What I ſuſpeted myſelf, I find confirmed by Malpighi, 
who, in his exact and true deſcription of the fly bred in the 
oaken galls, ſaith, * Non ſat fuit naturae tam miro artificio te- 
© rebram ſeu limam condidiſſe; ſed infſicto vulnere, vel excita- 
to foramine infundendum exinde liquorem intra terebram con- 
didit: quare fracta per tranſverſam muſcarum terebra frequen- 


©* tiſſime, vivente animali, guttae aliquot diaphani humoris ef- 


* fluunt.*” And a little after, he confirms by ocular obſerva- 
tion, what he imagined before, via. Semel prope Junii finem - 
* mide muſcam, qualem ſuperius delineavi, inſidentem querci- 
* nae gemmae, adhuc germinanti; haerebat etenim foliolo ſta- 


dili ab apice hiantis gemmae erumpenti: et convnlſo in arcum 


corpore, terebram evaginabat, ipſamque tenſam immittebat ; 
et tumefacto ventre circa terebrae radicem tumorem excitabat, 
+ quem interpolatis vicibus remittebat. In folio igitur, avulſa 
LW minima et diaphana reperi ejecta ova, fimillima iis, 

quae adhuc in. tubis ſupererant. Non licuit iterum idem ad- 
* mirari ſpectaculum,“ etc. 

Somewhat like this, which Malpighi ſaw, I had the good 
fortune to ſee myſelf once, ſome years ago: and that was 
the beautiful, ſhining oak-ball ichneumon ſtrike its terebra 
into an oak*apple divers times, no doubt to lay its eggs therein. 
And hence I apprehend we ſce many vermicules towards the 
outlide of many of the oak-apples,which I gueſs were not what 
the primitive inſects laid up in the gem, from which the oak- 
apple had its riſe, but ſome other ſupervenient, additional in- 
ſets, laid in after the apple was grown, and whilſt it was ten» 
der and ſoft. 

(b) The Aleppo-galls, wherewith we make ink, may be ree- 
koned of this number, being hard, and no other than caſes of 
inſets which are bred in them; who, when come to maturity, 


gaaw cheir way out of them; which. is che cauſe of thoſe little 


* 


426 NiprricaTIon of I1ſefs. Book VIII. 
ſome tender balls (2), ſome ſcaly (5), ſome 


“ Holes obſervable in them. Of the inſets bred in them, ſee 


Philoſ. Tranſ. Ne 245. Of this number alſo are thoſe little 
ſmooth caſes, as big as large pepper corns, growing cloſe to the 


"ribs under oaken-leaves, globous, but flattiſh; at firſt touched 
with a bluſhing red, afterwards growing, brown, hollow within, 


and an hard thin ſhell without. In this lieth commonly a rough, 


white maggot, which becomes a little long-winged, black ich- 


neumon-fly, that eats a little hole in the ſide of the gall, and 
ſo gets out. 


(a) For a ſample of the tender balls, I ſhall chuſe the globous | 


ball, as round, and ſome as big as ſmall muſket - bullets, growing 
eloſe to the ribs, under oaken- leaves, of a greeniſh yellowiſh co- 
lour, with a bluſh of red; their ſkin ſmooth, with frequent riſings 


therein. Inwardly they are very ſoft «nd ſpungy; and in the 
very centre is a caſe with a white maggot therein, which becomes 
an ichneumon-fly, not much unlike the laſt. As to this gall, there 


is one thing I have obſerved ſomewhat peculiar, and I may ſay 


providential, and that is, that the fiy lies all the winter in theſe 


balls in its infantile-ſtate, and comes not to its maturity till the 
following ſpring. In the autumn, and winter, theſe balls fall down 
with their leaves to the ground, and the inſect incloſed in them is 
there fenced againſt the winter froſts, partly by other leaves fall 
ing pretty thick upon them, and eſpecially by the thick paren - 


chymous, ſpongy-walls, afforded by the galls themſelves. 


Another ſample ſhall be the large oak-balls, called oak-apples, 
growing in the place of the buds, whoſe generation, vegetati- 
on, and figure, may be ſeen in Malpig. de Gallis, p. 24. and 
Tab. 10. Fig. 33, etc. Out of theſe galls, he faith, various 
ſpecies of flies come, but he names only two, and they are the 


only two I ever ſaw come out of them: Frequenter, faith 
he, ſabnigrae ſunt muſcae brevi munitae terebrae. Inter has 


* aliquac obſervantur aureae, levi viridis tinctura ſuſſuſae, oblonga 
pollentes terebra. Theſe two differently coloured flies I take 
to be no other than male and female of the ſame ſpecies. 
have not obſerved tails, which are their tercbrae, in all, as Mal- 
pighi ſeems to intimate: perhaps they were hid in their thecae, 
and I could not diſcover them: but I rather think there were 


none, and nn the . in. x bavs 


= - «. _ a Om _ 


note (a), p. 422. 
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ſmooth (c), ſome hairy (4), ſome long, ſome 
round, ſome conical, etc. (e). And, in the laſt 


obſerved long, recurvous tails, longer than their whole bodies; 
and theſe I take to be the females. And in the oak apples 
themſelves, I have ſeen the aureliae, ſome with, ſome without 
tails. And I muſt confeſs, it was not without admiration, as 
well as pleaſure, that I have ſeen with what exact neatneſs and 
artifice, the tail hath been wrapt about the aurelia, whereby it is 
ſecured from either annoying the inſect, or being hurt itſelf, 

() See before, note (a), p. 422. 

(c) As in the preceeding note. 

(4) Of the rough or hairy excreſcences, thoſe on the briar, 
or dog-roſe, are a good inſtance. *Theſe ſpongiolae villoſae, as 
Mr. Ray, gallae rumoſae, as Dr. Malpighi calls them, are thos 
accounted for by the latter; Ex copioſis relictis ovis ita turba- 
tur affluens [rubi] ſuccus, ut ſtrumoſa fiant complura tubercula 
* fimul confuſe congeſta, quae utriculorum ſeribus, et fibrarvm 
* implicatione contexta, ramoſas propagines germinant, ita ut 
* minima quaſi ſylva appareat. Quaelibet propago ramos, hine 
* inde villoſos edit. Hine inde pilae pariter erumpunt,” etc. 

Theſe balls are a ſafe repoſitory to the inſe all the winter 
in its vermicular-ſtate. For the eggs laid up, and batched the 

ſummer before, do not come to mature inſeQs until the ſpring 
following, as Mr. Ray rightly obſerves in Cat. Cantab. 

As to the inſects themſelves, they are manifeſtly ichneumon- 
flies, haying four wings, their alvus thiek and large towards 
the tail; and tapering up till it is ſmall and ſlender at its ſett- 
ing on to the thorax. But the alvi, or bellies, are not alike 
in all, though coloured alike. In ſome they are as is now 
deſcribed, and longer, without terebrae, or tails; in ſome ſhort» - 
er, with tails; and in ſome yet ſhorter, and thick, like the 
belly of the ant, or the heart of animals, as in thoſe before, 

But for a farther deſcription of them, I 
ſhall refer to Mr. Ray, Cat. Plant. circa Cantab. under Roſa 
ſylveſt. 

(e) It being an inſtance 3 out of the ey. I hall | 
pitch upon it for an example here, -viz, the gouty ſwellings in 
the body, and the branches of the blackberry buſh; of which 


— 
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place, let us add, that thoſe ſpecies of inſects are 
all endued with peculiar and exactly made parts for 
this ſervice, to bore and pierce the vegetable, and 
to reach and inject their eggs and juice into the ten- 
der parts thereof, 


The ConcLUus10N, 


A ND now, theſe things being curiouſly conſider- 
ed, what leſs can be concluded, than that there 
is manifeſt deſign and forecaſt in this caſe, and that 
there muſt needs be ſome wile artiſt, ſome careful, 


prudent conſervator, that from the very a | 


of the exiſtence of this ſpecies of animals, hath, wit 
-great dexterity and forecaſt, provided for its preſer- 
vation and good! For what elſe could contrive and 
make ſuch a ſet of curious parts, exactly fitted up 
for that ſpecial purpoſe; and withal implant in the 
body ſuch peculiar impregnations, as ſhould have 
ſuch a ſtrange uncouth power on a quite different 
rank of creatures? And laſtly, what ſhould make 
the inſect aware of this its ſtrange faculty and pow- 


er, and teach it ſo cunningly and dextrouſly to em- 


ploy it for its own ſervice and good ! 


The cauſe of theſe is manifeſtly from the eggs of inſets laid 
in, whilſt the ſhoot is young and tender, as far as the pith, and 
in ſome places not ſo deep: which, for the reaſons before men- 
tioned, makes the young ſhoots tumify, and grow knotty and 
gout yx. g . 
The inſe@ that comes from hence is of the former tribe, a 
ſmall, ſhining, black ichneumon- fly, about a tenth of an inch 
long, with jointed, red, capillary horns, four long wings, 
reaching beyond the body, a large thorax, red legs, and a ſhort 
heart-like belly. They hop like fleas. The males are leſs 
than the females; are very venereous, endeavouring a coit in 
the very box in which they are hatched: getting up on the 
females, and tickling and thumping them with their breeches 
- B O OK 
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Of REPTILES, and the Inn A- 
BITANTS of the WATERS 


poly CHAP. I. 
Of ReveriLEs. . 


AVING diſpatched the inſeQt-tribe, there 
H is but one genus of the land-animals re- 
maining to be ſurveyed, and that is, that 

of reptiles (a). Which I ſhall diſpatch in a little 
compaſs, by reaſon I have ſomewhat amply treat- 
ed of others, and many of the things may be ap- 


(a) Notwithſtanding J have before, in book iv. chap. 12. 
note (4), p. 260. taken notice of the earth- worm; yet it being 
a good example of the Creator's wiſe and curious workmanſhip, 
in even this meaneſt branch of the creation, I ſhall ſuperadd a 
few farther remarks from Drs. Willis and Tyſon. Saith Wil- 


lis, * Lumbricus terreſtris, licet vile et contemptibile habetur, 


* organa vitalia, necnon et alia viſcera et membra divino arti- 
* ficio àdmirabiliter fabrefacta ſortitur : totius corporis com- 
pages muſculorum annularium catena eſt, quorum fibrae orbi- 
* culares eontractae quemque annulum, prius amplum, et dila- 
tum, anguſtiorem et longiorem reddunt.” [This muſcle in 
T I find is ſpiral, as in à good meaſure is their 
motion likewiſe ; * ſo that by this means they can, like the. 
worm of an augre, the better bore their paſſage into the earth. 
Their reptile motion alſo may be explained by a wire wound 


| on a eylinder, which when flipped off, and one end extended 


and held faſt, will bring the other near it. So the earth-worm, 
having ſbut out, or extended its body, which is with a wreath- 
* ing, it takes hold by thoſe ſmall feet it bath, and fo con- 
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plied here. But there are ſome things in which 
this tribe is ſomewhat ſingular, which I ſhall there- 
fore take notice of briefly in this place. One is 


their motion, which 1 have in another place (a) 


taken notice of to be not leſs curious, than it is dif- 
ferent from that of other animals, whether we con- 
ſider the n manner of it, as vermicular, or linuous (5), 


s tracts the hinder part of its body.“ Thus the curious and 
learned Dr. Tyſon, Philoſ Tranſ. Ne 147.] * Nam proinde 
cum corporis portio ſuperior elongata, et exporrecta, ad ſpa- 
© tium alterivs extenditur, ibidemque plano affigitur, ad ipſum 
* quaſi ad centrum portio_corporis inferior relaxata, et abbrevi- 


* longitudinem lumbrici diſponuntur; his quaſi totidem uncis, 
* partem modo hanc, modo iſtam, plano affigit, dum alteram 
* exporrigit,, aut poſt ſe ducit. Supra pris hiatum, proboſcide, 

qua terram perforat et elevat, donatur.” And then he goes 
on with the other parts that fall under view, the brain, the 
gullet, the heart, the ſpermatic veſſels, the ſtomachs and in- 
teſtines, the foramina on the top of the back, adjoining to, each 
riag. ſupplying the place of lungs, and other parts. Willis de 
Anim. Brut- p. 1. c. 3. | ; 

(a) In book iv. chap. 8. 

(b) There is a great deal of geometrical neatneſs and nice- 
ty, in the ſinuous motion of ſnakes, and other ſerpents. For 
the aſſiſting in which action, the annular ſcales under their 
body are very remarkable, lying croſs the belly, contrary to 
what thoſe in the back, and the reſt of the body do; alſo as 
the edges of the foremoſt ſcales lie over the edges of their follow- 
ing ſcales, from bead to tail; ſo thoſe edges run out a little be- 
yond, or over their following ſcales; ſo as that when each ſcale 
is drawn back, or ſet-a little upright, by its muſcle, the outer 
edge thereof, or foot it may be called, is raiſed alſo a little 
from the body, to lay hold on the earth, and ſo promote and 
_ Facilitate the ſerpent's motion. This is what may be eaſily 

ſeen in the. ſlough, or belly of the ſerpent-kind. But there is 
another admirable piece' of mechaniſm, that my antipathy to 
— thoſe animals hath prevented my prying into; and that is, that 
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ata facile pertrahitur. Pedunculi ſerie quadruplici, per totam _ 
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or like that of the ſnail (a), or the caterpillar (5), 
or the multipedous (c), or any other way or the 


every ſcale hath a diſtint muſcle, one end of which is tacked - 
to the middle of its ſcale; the other, to the upper edge of its 
following ſcale. This Dr. Tyſon found in the ratile-ſnake, and 
I doubt not is in the whole tribe. 

(a) The wiſe author of nature, having denied feet and claws 
to enable ſnails to creep and climb, hath made them amends in 
a way more commodious for their ſtate of life, by the broad 
{kin along each fide of the belly, and the undulating motion 


. obſervable there. By this latter it is they creep; by the form- 


er, aſſiſted with the glutinous ſlime emitted from the ſnail's 
body, they adhere firmly and ſecurely to all kinds of ſuperficies, 
partly by the tenacity of their ſlime, and partly by the preſſure 
of the atmoſphere. Concerning this part, which he calls the 
ſnail's feet, and their undulation, ſee Dr. Liſter's Exercit. 
Anat. z. ſect. x. and 37. 

() The motive parts, and motion of caterpillars, are uſeful, 
not only to their progreſſion and conveyance from place to 
place; but alſo to their more certain, eaſy, and commodious ga- 
thering of food: for having feet before and behind, they are not 
only enabled to go by a kind of ſteps made by their fore and 
hind parts; but alſo to climb up vegetables, and to reach from 
their boughs and ſtalks for food at a diſtance; for which ſervices 
their feet are very nicely made both before and behind. Behind, 
they have broad palms for ſticking to, and theſe beſet almoſt 
round with ſmall ſharp nails, to hold and graſp what they are 
upon: before, their feet are ſharp and hooked, to draw leaves, 
etc. to them, and to hold the fore- part of the body, whilſt the 
binder · parts are brought up thereto, But nothing is more re- 
markable in theſe reptiles, than that theſe parts and motions 
are only temporary, and incomparably adapted only to their 
preſent nympha-ſtate; whereas in their aurclia-ſtate, they have 
neither feet nor motion, only a little in their hinder-parts: and 
in the mature-ſtate,, they have the parts and motion of a flying 
inſet, made for flight, 

(c) It is a wonderful pretty „ obſervable in the 
going of multipedes, as the juli, ſcolopendrae, that on each 
ſide the body, every leg hath its motion, one very regularly 
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parts miniſtring to it, particularly the ſpine (a), 
and the muſcles co-operating with the ſpine, in 
ſuch as have bone, and the annular, and other 
muſcles, in ſuch as have none, all incomparably 
made for thoſe curious, and, I may fay, geometri- 
cal windings and turnings, undulations, and all 
the various motions to be met with in the reptile 
kind. -iF 

Another thing that will deſerve our notice, is, 
the poiſon'(b) that many of this tribe are ſtocked 


following the other from one end of the body to the other, in 
a way not eaſy to be deſcribed in words; ſo that their legs in 
going, make a kind of undulation, and give the body a ſwifter 
progreſſion than one would imagine it ſhould have, where fo 
many feet are to take ſo many ſhort ſteps. - 

(a) * Vertebrarum apophyſes breviores ſunt, -praecipue juxta 
* caput, cujus propterea flexus in averſum, et latera, facilis vi- 
* peris eſt; ſecus leonibus, etc, — Incumbit his offibus ingens 
* muſculorum minutorum praeſidium, tum ſpinas tendinum exi- 
© lium magno apparatu deduceritium, tum vertebras potiſſimum 
in diverſa flectentium, atque erigentium. Adeoque illam cor- 
* poris miram agilitatem, non tantum, (ut Ariſtot.) 57: evxaf- 
* ras & xovIpodts at c quoniam faciles ad flexum, et 
* caftilagineas produxit vertebras, ſed quia etiam multiplicia mo- 
tus localis inſtrumenta muſtulos fabrefecit provida rerum pa- 
rens natura, conſecuta'fuit.” Blaſ. Anat, Anim. p. x. c. 39. 
de Vipera e Veſtingio. trip 456 

That which is more remarkable in the vertebrae [of the 
© rattle-ſaake, beſides the other curious articulations,] is, that 
the round ball in the lower part of the upper vertebra, enters 
* a ſocket of the upper part of the lower vertebra, like as the 
head of the os femoris doth the acetabulum of the os iſchii; 


by which contrivance, as alſo the articulation with one an- 


* other, they have that free motion of winding their bodies any 
way. Dr. Tyſon's Anat. of the Rattle-Snake in Philoſoph. 
Tranſ. Ne 144. What is here obſerved, of the vertebrac of 
this ſnake, is common to this whole genus of reptiles. 

(5) My ingenious and learned friend, Dr. Mead, examined 


# * 
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with. Which I the rather mention, becauſe ſome 
make it an objection againſt the divine ſuperintend- 
ence and providence, as being a thing fo far from 
uſeful, they think, that it is rather miſchievous and 
deſtructive of God's creatures. But the anſwer is eaſy, 
viz. that as to man, thoſe creatures are not without 
their great uſes, particularly in the cure of ſome (a) 


with his microſcope, the texture of a viper's poiſon, and found 
therein at firſt only * a parcel of ſmall ſalts nimbly floating in 
the liquor; but in a ſhort time the appearance was changed, 
and theſe ſaline particles were ſhot out into cryſtals, of an in- 
* credible tenuity, and ſharpneſs, with ſomething like knots here 
and there, from which they ſeemed to proceed; ſo that the 
* whole texture did in a manner repreſent a ſpider's web, though 
6 infinitely finer.” Mead of Poiſons, p. 9. - 

As to the nature and operation of this poiſon, ſee the ſame 
ingenious author's hypotheſis, in his following pages. 

This poiſon of the viper lieth in a bag in the gums, at the 
upper end of the teeth. It is ſeparated from the blood by a 
conglomerated gland, lying in the anterior lateral part of 
the os ſincipitis, juſt behind the orbit of the eye: from which 
gland lieth a duct, that conveys the poiſon to the bags at the 
teeth. | 

The teeth are tubulated, for the conveyance, or emiſſion of 
the poiſon into the wound the teeth make; but their hollowneſs 
doth not reach to the apex, or top of the tooth, (that being 
ſolid and ſharp, the better to pierce;) but it ends in a long flit 
below the point, out of which the poiſon is emitted. Theſe per - 
forations of the teeth, Galen ſaith, the mountebanks uſed to (top 
with ſome kind of paſte, before they ſuffered the vipers to bite 
them before their ſpeQators. Cuts of theſe parts, etc. may be 
ſeen in the laſt cited book of Dr. Mead. Alſo Dr. Tyſon's 
Anat. of the Rattle-Snake, in Phil. Tranſ. Ne 144. 

(2) That vipers have their great uſes in phyſic is manifeſt. 
from their bearing a great ſhare in ſome of: our beſt antidotes, 
ſuch as theriaca Andromachi, and others; alſo in the cure of 
the el-phantiaſis, and other the like ſtubborn maladies, for 
which I ſhall refer to the medical writers, But there- is ſo 
ſingular a caſe in the curious collection of Dr. Ol. Wormius, 
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of the moſt ſtubborn diſeaſes; however, if they 
were not, there would be no injuſtice for God to 
make a ſet of ſuch noxious creatures, as rods and 
ſcourges, to execute the divine chaſtiſements upon 
ungrateful and ſinful men. And I am apt to think 


related from Kircher, that I ſhall entertain the reader with it, 
Near the village of Saſſa, about eight miles from the city Bracci- 
ano in Italy, faith he, Specus ſeu caverna, vulgo La Grotta del 
* Serpi, duorum hominum capax, fiſtuloſis quibuſdam foramini. 
bus in formam cribri perforata cernitur, ex quibus ingens quae- 
dam, principio veris, diverſiculorum ſerpentum, nulla tamen, 
ut dicitur, ſingulari veneni qualitate imbutorum progenies quot- 
_ © annis pullulare ſolet. In hac ſpelunca elephantiacos, leproſos, 
© paralyticos, arthriticos, podagricos, etc. nudos exponere ſolent, 
gqui mox halituum ſubterraneorum calore in ſudorem reſoluti, 
* ſerpentum propullulantium, totum corpus infirmi implicantium, 
i ſuctu linctuque ita omni vitioſo virulentoque humore privare 
* dicuntur, ut repetito hoc per aliquod tempus medicamento, tan» 
dem perfectae ſanitati reſtituantur,* This cave Kircher viſit- 
ed himſelf, found it warm, and every way agteeable to the de- 
ſcription he had of it; he ſaw their holes, heard a murmuring 
hiſſing noiſe in them; but although he miſled ſecing the ſerpents, 
it being not the ſeaſon of their creeping out, yet he ſaw great 
numbers of their exuviac, or ſloughs, and an elm growing hard 
by laden with them. 

The diſcovery of this cave was by the cure of a leper going 
from Rome to ſome baths near this place; who loſing his way, 
and being benighted, happened upon this cave; and finding it 


very warm, pulled off his clothes, and being weary and ſleepy, - 


had the good fortune not to feel the ſerpents about him till they 
had wrought his cure. Vide Muſeum Worm. I. 3. c. 9. 
The before commended Dr. Mead thinks our phy ſicians deal 
too cautiouſly and ſparingly, in their preſcribing only ſmall quan- 
tities of viper's fleſh, etc. in the elephantiaſis, and ſtubborn le- 
proſies: but he recommended rather the gelly or broth of vipers; 
or, as the antient manner was, to boil vipers and eat them like 


\ fiſh; or at leaſt to drink wine, in which they have been long 


infuſed. Vide Mcad, ubi ſupra, p. 34+ 


- 
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annoyed with thoſe noxious reptiles, and other per- 


nicious creatures. As to the animals themſelves, _ 
their. poiſon is, no doubt, of ſome great and ſpecial 


uſe to themſelves, ſerving to the more eaſy conqueſt, 
and ſure capture of their prey, which might other- 


- wiſe be too reſty and ſtrong, and if once eſcaped, 
- would hardly be again recovered, by reaſon of their 


ſwifter motion, and the help of their legs; beſides 
all which, this their poiſon may probably be of 
very great uſe to the digeſtion of their food, 

And as to the innocuous part of the reptile-kind, 
they as well deſerve our notice for their harmleſnels, 
as the others did for their poiſon, ' For as thoſe are 
endowed with poiſon, becauſe they are predacious; 
ſo theſe need it not, becauſe their food is near at 
hand, and may be obtained without ſtrife and con- 
teſt, the next earth (a) affording food to ſuch as 
can terebrate, and make way into it by their ver- 
micular faculty; and the next vegetable being food 
to others that can climb and reach (5), or but crawl 
to it. a a 


(a) That earth-worms live upon earth, is manifeſt from 
the little cyrled heaps of their dung'ejefted ont of their holes. 
But in Phil. Tranſ. Ne 291. I have ſaid, it is in all probability 
earth made of rotted roots and plants, and ſuch like nutritive 
things, not pure earth. And there is farther reaſon for it, be- 
cauſe worms will drag the leaves of trees into their holes. 


(b) Snails might be in danger of wanting food, if they were 


to live only upon ſuch tender plants as are near the ground, 


within their reach only; to impower them therefore to extend 


their purſuits farther, they are enabled, by the means mention- 
ed in note (a), p. 431. to ſtick unto, and creep up walls and 
vegetables at their pleaſure, 93 59 a 
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that the nations which know not God, are the moſt 
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CHAP. I. 
Of the InnaBriTtanmTts of the WAr ERS. 


I HAVE now gone through that ou of the ani- 
mal world, which I propoſed to ſurvey, the ani- 
mals inhabiting the land. | 


As to the other part of the terraqueous globe, 


the waters, and the inhabitants thereof, not having 
time to finiſh what I have begun on that large ſub- 
ject, I ſhall be forced to quit it for the preſent, al. 
though we have there as ample and glorious a ſcene 


of the infinite Creator's power and art, as hath been - 


already ſet forth on the dry land. For the waters 
themſelves are an admirable work of God (a), and 
of infinite uſe (5) to that part of the globe already 


(a) Beſides their abſolute neceſſity and great uſe to the world, 


there are ſeveral topics, from whence the waters may be de- 
monſtrated to be God's work; as the creating ſo vaſt a part. 
of our globe; the placing it commodiouſly therein, and giv- 


ing it bounds; the methods of keeping it ſweet and clean, by 


its ſaltneſs, by the tides, and agitations by the winds; the 


making the waters uſeful to the vegetation of plants, and for 


food to animals, by the noble methods of ſweetning them ; 6 
ang many other things beſides, which are inſiſted on in that 


part of my ſurvey. » . © | 
_ (6) Pliny having named divers mirabilia aquarum, to ſhew 


their power; then proceeds to their uſes, viz. * Eaedem caden- 


tes omnium terra naſcentium caula fiunt, prorſus mirabili na- 
* tura, ſiquis velit reputare, ut froges gignantur, arbores fruticeſ- 
que vivant, in coelum migrare aquas, animamque etiam herbis 


2 vitalem inde deferre, juſta confeſſione, omnes terrae quoque 


* virts aquarum eſſe beneficii. Quapropter ante omnia jpſarum 
potentiae exempla ponemus: cunctas enim quis mortalium enu- 
* merare queat?” And then he goes on with an cnumeration of 
ſome waters famed for being medicinal, or ſome other unuſual 
quality, Plin, I. 31, c. 1, and 2. 


* 
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ſurveyed; and the prodigious variety (a), and mul- 
titudes of curious and wonderful things obſervable 
in its inhabitants of- all ſorts, are an inexhauſtible 
ſcene of the Creator's wiſdom and power. The vaſt 
bulk of ſome (5), and prodigious minuteneſs of o- 


' thers (c), together with the incomparable contriv- 


ance and ſtructure of the bodies of all (4); the 
proviſions and ſupplies of food afforded to ſuch an 
innumerable company. of eaters, and that in an 


(a) Pliny reckons 176 kinds in the waters, whoſe names 
may be met with in his I. 32. c. 11. but he is ſhort in his 


account. 


(5) Pliny, I. 9. e. 3. ſaith, that in the Indian ſea there are 
balenae quaternum jugerum, (i. e. 960 feet) priſtes 200 cubi- 
* torum, (i. e. 300 feet.) And 1. 32. c. 1. he mentions whales 
600 foot long, and 360 broad, that came into a river of Arabia, 
If the reader hath a mind he may ſee his reaſon why the lar- 
geſt animals are bred in the ſea, I. 9. c. 2. | 

(e) As the largeſt, ſo the moſt minute animals are bred in 


the waters, as thoſe in pepper-water; and ſuch as make the 


green ſcum 'on the waters, or make them ſeem as if green, and 


many others. See book iv. chap. 11. note (5), p. 223. and 
note (a), p. 224. 


(4) It might be here ſhewn, that the bodies of all the ſeveral 
inhabitants of the waters, are the beſt contrived and ſuited te 


- that place and buſineſs in the waters, which is proper for them; 


that particularly, their bodies are clothed and guarded, in the 


deſt manner, with ſcales, or ſhells, Tc. ſuitable to the place they 
are to reſide in, the dangers they may be-thgre expoſed unto, and 
the motion and buſineſs they are there c perforra : that the 


centre of gravity, of great conſideration in that fluid element, 


is always placed in the fitteſt part of the body: that the ſhape 
of their bodies, eſpecially the more ſwift, is the moſt commo- 
dious for making way through the waters, and moſt agreeable 
to geometrical rules; and many other matters beſides would de- 
ſerve a place here, were they not too long for notes, and that 


I ſhall anticipate what ſhall be more proper for another place, 


and more accurately treated of there, 
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element, unlikely, one would think, to afford any 
great ſtore of ſupplies (a); the buſineſs of reſpira- 


tion performed in a way fo different from, but e- 


quivalent to what is in land- animals (6); the ad- 
juſtment of the organs of viſion (c) to that element 
in which the animal liveth ; the poiſe (4), the ſup. 


(a) See 33 book iv. chap. It. 

() Galen was aware of the reſpiration of fiſhes by their 
branchiae. For having ſaid, that fiſhes have no occaſion of a 
voice, neither reſpire through the mouth, as land animals do, 
he faith, * Sed earum, quas branchias nuncupamus, conſtructio, 
* iplis vice pulmonis eſt, Cum enim crebris ac tenuibus fora- 


* minibus ſint branchiae hae interceptae, aeri quidem et vapori 


« perviis, ſubtilioribus tamen quam pro mole aquae; hanc qui- 
dem extra repellunt, illa autem prompte intromittunt.“ Galen, 
de uſu Part. I. 6. c. 9. So alſo Pliny held, that fiſhes reſpired 
by their gills; but be ſaith Ariſtotle was of a different opinion. 
Plin. I. 9. c. 7. And fo Ariſtotle ſeems to be in his hiſtory of 
animals, 1. 8. c. 2. and in other places. And I may add our 
famous Dr. Needham, See his De Form. Foet. cap. 6. and 
Auf wer to Severinus. 

(c) A protuberant eye would heve been inconvenient for 
fiſhes, by hindering their motion in ſo denſe a medium as wa- 
ter is; or elſe their bruſhing through ſo thick a medium would 
have been apt to wear, and prejudice their eyes; therefore their 
cornea is flat. To make amends for which, as alſo for the 
refraction of water, different from that of the air, the wiſe 
Contriver of the eye hath made the chryſtalline ſpherical in 
fiſhes, which in animals, living in the air, is lenticular, and 
more flat. 

(d) As I have ſhewed before, that the bodies of birds are 
nicely poiſed to ſwim in the air, ſo are thoſe of fiſhes for the 
water, every part of the body being duly balanced, and the 
centre of gravity, as I ſaid in note (d), p. 437. accurately fix- 
ed. And to prevent vacillation, ſome of the fins ſerve, parti- 
cularly thoſe- of the belly; as Borelli proved, by cutting off 
the belly-fins, which cauſe the fiſh to reel to the right and 
left hand, and rendered it unable to ſtand ſteadily in an up- 
right . 
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port (a), the motion of the body (5), forwards with 
great ſwiftneſs, and upwards and downwards with 
great readineſs and agility, and all without feet and 
hands, and ten thouſand things beſides; all theſe 
things, I ſay, do lay before us ſo various, ſo glori- 
ous, and withal ſo inexhauſtible a ſcene of the divine 
power, wiſdom, and goodneſs, that it would be in 


. vain to engage myſelf in fo large a province, with- 


out allotting as much time and pains to it, as the 
preceding ſurvey hath coſt me. Paſſing by therefore 
that part of our globe, I ſhall only ſay ſomewhat very 
briefly concerning the inſenſitive creatures, particu- 
larly thoſe of the vegetable kingdom, and ſo con- 
clude this ſurvey, | 


(a) To enable the fiſh to abide at the top, or bottom, or 
any other part of the waters, the air-bladder is given to moſt 
fiſhes, which, as it is more full or empty, makes the body 


more or leſs buoyant. 
(b) The tail is the grand inſtrument of the motion of the 
body; not the fins, as fome imagine. For which reaſon, fiſhes 


are more muſeulous and ſtrong in that part, than in all the reſt 


of their body, according as it is in the motive parts of all ani- 
mals, in the peQoral muſcles of birds, the thighs of man, etc. 

If the reader hath a mind to ſee the admirable method, how 
fiſhes row themſelves by their tail, and other curioſities relat- 


ing to their ſwimming; I ſhall refer him to Borelli de Mot. 


Animal. par. 1. cap. 23. particularly to prop. 213. 


OO 1 
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Of VEGETABLES 
rior branch of the creation, exhibits to us 


- ſuch an ample ſcene of the Creator's con- 
trivance, curioſity, and art, that I much rather 


. T HE vegetable kingdom, although an infe- 


chuſe to ſhew what might be ſaid, than engage too 


far in particulars. I might infiſt upon the great 
variety there is, both of trees and plants provided 
for all ages, and for every uſe and occaſion of the 
world (a); ſome for building, for tools and uten- 


ſils of every kind; ſome hard, ſome ſoft; ſome 1 


tough and ftrong, ſome brittle; ſome long and 
tall, ſome ſhort and low; ſome thick and large, 
ſome ſmall and ſlender ; ſome for phyſic (5), ſome 


(as) The fifth book of Theophraſtus's Hiſtory of Plants may 
be here conſulted; where he gives ample inſtances of the various 


. , conſtitutions and uſes of trees, in various works, etc, See alſo 


before, book iv. chap. 13. note (2), p. 264. 2 
(3) Inviſis quoque herbis inſeruit ſnatura] remedia: quippe 
cum medicinas dederit etiam aculeatis——in quibus ipſis provi- 
« dentiam naturae ſatis admirari amplectique non eſt, — Inde ex- 
© cogitayit aliquas aſpectu hiſpidas, tactu truces, ut tantum non 
* vocem ipſius fingentis illas, rationemque reddentis exaudire vi- 
* deamur, ne ſe depaſcat avida quadrupes, ne procaces manus ra- 
* piant, ne neglecta veſtigia obterant, ne inſidens ales infringat: 
his muniendo aculeis, teliſque armando, remediis ut tuta ac 
* falya ſint. Ita hoc quoque quod in iis odimus, hominum cauſa 
* excogitatum.”* Plin. Nat. Hiſt. I. 22. c. 6. 
Are ſome of the ſpecies of nature noxious? They are 
-* alſo uſeful. —Doth a nettle ſting? It is to ſecure fo good a 
medicine from the rapes of children and cattle. Doth the 
* bramble cumber a garden? It makes the better hedge; where 
if it chanceth to prick the owner, it will tear the thick,” 
Grew's Coſmolog. lib. 3. cap. 2. ſect. 47, 


has. ole rd. MM a 


Book X. AxATOπ of VEGETABLES. 441 
for food, ſome for pleaſure; yea, the moſt abject 


ſhrubs (4), and the very buſhes and brambles them- 


ſelves, the huſbandman can teſtify the uſe of. 
I might alſo ſurvey here the curious anatomy and 


ſtructure of their bodies (b), and ſhew the admir- - 


— 


(a) That the moſt abject vegetables, ete. have their uſe, and 
are beneficial to the world, may, in ſome meaſure, appear from 
the uſe the northern people put rotten wood, ctce. unto. Satis 
* ingenioſum modum habent populi ſeptentrionales in nemoribus 
nocturno tempore pertranſeuntes, imo et diurno, quando in re- 
* moticribus aquilonis partibus ante et poſt ſolſtitium hyemale 
* continuae notes habentur. Quique his remediis indigent, cor - 
* tices quercinos inquirunt putres, eoſque collocant certo inter- 
* ſtitio itineris inſtituti, ut eorum ſplendore, quo voluerint, per- 
* ficiant iter. Nec ſolum hoc praeſtat cortex, ſed et truncus pu- 
* trefaCtus, ac fungus ipſe 3 appellatus,” etc. Ol. Mag. 
Hiſt. I. 2. c. 16. 

To this we may add thiſlles in making glaſs, whoſe aſhes, 
Dr. Merret ſaith, are the beſt, viz. the aſhes.of the common- 
way thiſtle, though all thiſtles ſerve to this purpoſe. Next to 
thiſtles are hop-ſtrings, cut after the flowers are gathered. 
Plants that are thorny and prickly, ſeem to afford the beſt and 
moſt ſalt. Merret's Obſervations on Anton. Ner. p. 265. 

Quid majora ſequar? Salices, humileſque geniſtae, 
Aut illae pecori frondem, aut paſtoribus umbram 
Sufficiunt, ſepemque ſatis, et pabula melli. 
: Virg. Georg. I. 2. ver 434- 
() Dr. Beal, who was very curious, and tried many ex- 
periments upon vegetables, gives ſome good reafons to imagine, 


that there is a direct communieation- between the parts of the 
tree and the fruit, fo that the ſame fibres which eonſtitute the 


root, trunk, and bougbs, are extended into the very fruit. 
And in old hornbeans, JI have obſerved ſomething very like 


this: in many of which, there are divers great and ſmall ribs, 


almoſt like ivy, only united to the body, running from the 
root up along the outſide of the body, and terminating in one 
Gngle, or a few boughs: which bough or boughs ſpread again 
Into branches, leaves, and fruit. See what Dr, Beal hath. in 


Loh Abrigm, vol. 2. p. 710. 
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able proviſion made for the conveyance of the lym- 
phatic- and eſſential juices, for communicating the 
air, as neceſſary to vegetable, as animal We (a): 
J might alſo ſpeak of, even the very covering they 
are provided with, becauſe it is a curious work in 
reality, although leſs ſo in appearance; and much 
more therefore might I ſurvey the neat variety and 
texture of their leaves (b), the admirable finery, 


But as to the particular canals, and other parts relating to 
the anatomy of vegetables, it is too long a ſubject for this 
place. and therefore I ſhall refer to Seign. Malpighi's and 

Dr. Grew's labours in this kind. 
(a) © Tanta eſt reſpirationis neceſſitas, et uſus, ut natura in 
-* ſingulis viventium ordinibus varia, ſed analoga, paraverit in- 
* ſtrumenta, quae pulmones vocamus [and ſo he goes on with 
* obſerving the apparatus made in the various genera of animals, 
* and then ſaith,] In plantis vero, quae infimum animalium at- 
* tingunt ordinem, tantam trachearum copiam et productionem 
* extare par eſt, ut his minimae vegetantium partes praeter cor- 
* ticem irrigentur.— Plantae igitur, ut conjectari fas eſt, cum 
* ſint viventia, viſceribus infixa terrae, ab hac, ſeu potius ab 
aqua et aere, commixtis et percolatis a terra, reſpirationis 
* ſuae materiam recipiunt, ipſarumque tracheae ab halitu terrae, 
* extremas radices ſubingreſſo, replentur.” Malpig. Op. Anat. 
Plant. p. 15. | | 

Theſe tracheae, or air-veſſels, are viſible, and appear very 
pretty in the leaf of ſcabious, or the vine, by pulling aſunder 
ſome of its principal ribs, or great fibres; between which, may 
be ſeen the ſpiral air-veſſels, like threads of cobweb a little un- 
coiled; a figure whereof, Dr. Grew hath given us in his Anat, 
Plant. Fig. 51, $2. ; 

As to the curious coiling, and other things relating to the 
ruQure of thoſe air -veſſels, I refer to Malpighi, p. 14. and 
Dr. Grew, ib. I. 3. c. 3. ſe. 16, etc. and 1. 4. c. 4. ſect. 19. 
of Mr. Ray, from them ſuceinctly. Hiſt. Plant, I. x. c. 4. 

. (b) Concerning the leaves, I ſhall note only two or three 
thiigs: x. As to the fibres of the leaf, they ſtand not ia the 
ſtalk, in an even line, but always in an angular, or circular 


pe ſtare, and their vaſcular fibres or threads are 3, 5, or 7. The 
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gaiety, and fragrancy of their flowers (a). I might 
alſo inquire into the wonderful generation and 


reaſon of their poſition thus, is for the 1 more erect growth and 
greater ſtrength of the leaf, as alſo for the ſecurity of its ſap. 
Of all _ ſee Dr. Grew, I. 1. c. 4. ſe. 8, etc. and l. 4. 
par. I. g. 3. alſo tab. 4. fig. 2, to 11. Another obſervable 
in the R gi of the leaf, is their orderly poſition, ſo as to take 
in an eighth part of a circle, as in mallows; in ſome a tenth, 
but in moſt a twelfth, as in holy-oak; or a tixth, as in ſyringa. 


Id. ib. tab. 46, 47- 
2. The art in folding up the leaves before their eruption of 


their gems, etc. is incomparable, both for its elegancy and ſe- 
curity, viz. * In taking up, ſo as their forms will bear, the leaſt 
* room; and in being ſo conveniently couched as to be capable 
of receiving protection from other parts, or of giving it to one 
* another, e. g. firſt, there is the bow-lap, where the leaves are 


* all laid ſomewhat convexly one over another, but not plaited 


* —but where the leaves are not fo thick ſet, as to ſtand in the 
* bow-lap, there we have the plicature, or the flat-lap; as in 


roſe · trees, etc. And ſo that curious obſerver goes on ſhewing 


the various foldings, to which he gives the names of the dupli- 


cature. multiplicature, the fore-rowl, back-rowl, and tre-rowl, 


or treble-rowl, Grew. ib. I. 1. c. 4. ſeR. 14, etc. To theſe 


he adds ſome others, I. 4. p. 1. c. 1. 1 9. Conſult alſo 


Malpig. de Gemmis, p. 22, etc. 

To theſe curious foldings, we.may add another noble guard 
by the interpoſition of films, etc. of which Dr. Grew faith, there 
are about. ſix ways, viz. leaves, ſurfoils, interfoils, ſtalk, hoods, 
and mantlings. Grew, ib. and tab. 41, 42. Malpig. ib. 

(a) In the flower may be conſidered the empalement, as 
Dr: Grew, the calix, or perianthium, as Mr. Ray and others, call 
it, deſigned to be a ſecurity, and bands to the other parts of 
the flower. Floris velut baſis et fulcimentum eſt.” Ray Hiſt, 
I: 1. c. 10. Flowers, whoſe petala are ſtrong, as tulips, have 


no calix. Carnations, -whoſe petala are long and lender, have 


an empalement of one piece: and others, ſuch as the knap- 

weeds, have it conſiſting of ſeveral picees, and in divers rounds, ' 

and all with a connter-changeable reſpe& to each other, for the 
IT 6 


' 
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make of the ſeed (a), and the great uſefulneſs of 
their fruit: I might ſhew that the rudiments and li- 


neaments of the parent - vegetable, though never ſo 


large and ſpacious, is locked up in the little com- 
paſs of their fruit or ſeed, though ſome of theſe 


| ſeeds are ſcarce viſible to the naked eye (b). And 


greater ſtrength and ſecurity of themſelves, and the petala, etc, 


they include. 

The next is the foliation, as Dr. Grew, the petala, or folia, 
as Mr, Ray, and others. In theſe, not only the admirable 
beauty, and luxuriant colours are obſervable, but alſo their cu- 
rious foldings in the calix, before their expanfion. Of which 
Dr, Grew hath theſe varieties, viz. the cloſe-couch, as in roſes; 
the concave-couch, as in blattaria flore albo; the ſingle-plait, as 
in peaſe bloſſoms; the double-plait, as in blue-bottles, etc. the 


couch and plait together, as in marigolds, etc. the rowl, as in 
ladies-bower: the ſpire, as in mallows; and laſtly, the plait and 


ſpire together, as in convolvulus doronici folio. Lib. 1. cap. 3. 
ſect. 6. and tab. 54. | ; . 
As to the ſtamina with their apices, and the ſtylus, called the 
attire, by Pr. Grew, they are admirabJe, whether we conſider 
their colours, or make, eſpecially their uſe, if it be as Dr. Grew, 
Mr. Ray, and others imagine, namely, as a. male ſperm, to 
impregnate and fructify the ſeed. Which opinion is corrobo- 


rated by the ingenious obſervations of Mr. Samuel Morland, in 
Phil. Tranſ. No 287. 


* Reliqua uſus alimentique gratia genvit Inatura] ideoque ſe- 
* cula annoſque tribuit iis. Flores vero odoreſque in diem gignit : 
magna, ut palam eſt, admonitione hominum, quae ſpectatiſſime 
* floreant, celerrime marceſere.* Plin. Nat. Hiſt. l. 21. c. 1. 
(a) As to the curious and gradual proceſs of nature in the 
formation of the ſecd or fruit of vegetables, cuts being neceflary, 
J ſhall refer to Dr. Grew, p. 45, and 20g. and Malpig. p. 57. 
(d) Vetus eſt Empedoclis dogma, plantarum ſemina ova eſſe, 
ab liſdem decidua—Ineſt in eo [ovo vel ſemine] velut in cica- 
* trice, non ſola viventis carina, ſed cum minimo trunco aſſur- 
* gentes partes, gemma ſcilicet, et inſignis radicis canas,” etc. 
Malp. ib p. 81. Vide pluia in tract. de Sem. veg. p. 14. et paſſim, 
In Malpighi's life, a debate may be ſeen between him and 


\ 
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foraſmuch as the perpetuity and ſafety of the ſpe- 
cies depends upon the ſafety of the ſced and fruit 
in a great meaſure, I might therefore take notice of 
the peculiar care the great God of nature hath 
taken for the conſervation and ſafety hereof: as 
particularly in ſuch as dare to ſhew their heads all the 


Seig. Triumphetti, the provoſt of the garden at Rome, whether 
the whole plant be actually in the ſeed. The affirmative is 
maintained by Malpighi, with cogent arguments; among which, 
this is one: Non pracoccupata mente, oculis microſcopio ar- 
* matis, luſtret quaeſo phaſeolorum ſeminalem plantulam non- 
dum ſatam, in qua folia ſtabilia, haecque ampla evidenter ob- 
* ſervabit; in eadem pariter gemmam, nodos, ſeu implantatio- 
nes varias foliorum caulis deprehendet. Caulem inſignem fi- 
* bris ligneis, et utriclorum ſeriebus conſtantem conſpicue at- 
* tinget.” And whereas Seig. Triumphetti had objected, that 
Vegetatione, metamorphoſi, inedia plantas in alias degenerare, 
* ut exemplo plurium ¶ conſtat] praecipue tritic in lolium, et lo- 
* lii in triticum verſi,” In anſwer to this, which is one of the 
ſtrongeſt arguments againſt Malpighi's aſſertion, Malpighi replies, 
* Nondum certum eſt de integritate, et ſueceſſu experimenti, nam 
* facienti mihi, et amicis, tritici metamorphoſis non ceſſit. Ad- 
* miſſa tamen metamorphoſi, quoniam haue neglecta cultura, 
* aut vitio ſoli, aut aeris contingit—ideo ex morbofo et mon- 
* ftruoſo aſſectu non licet inferre permanentem ſtatum a natura 
* intentum. Obſervo plantas ſylveſtres cultura varias reddi,” etc, 
J have more largely taken notice of Malpighi's anſwer, becauſe 
he herein ſhews his opinion about the tranſmutation of veget- 
ables. Vide Malpig. Vit. p. 67. 

So Mr. Lewenhoeck, after his nice obſervations of an orange- 
kernel, which he made to germinate in his pocket, etc. con- 


_ cludes, * Thus we fee, how ſmall a particle, no bigger than a 
_ * coarſe ſand, (as the plant is repreſented,) is increaſed, etc, 


* A plain demonſtration, that the plant, and all belonging to it, 


* was aQually in the ſeed, in the young plant, its body, root,” 


etc. Philoſ. Tranſ. No 287, See alſo Raii Cat. Cant. in Acer 
maj. from Dr. Highmore, But in all- the ſeeds which I have 
viewed, except the maple, the plant appears the plaineſt to the 
naked eye, and alſo very elegant, in the nux vomica. 
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year, how ſecurely their flower, ſeed, or fruit is 
locked up all the winter, together with their leaves 
and branches, in their gems (a), and well fenced 
and covered there with neat and cloſe tunics. And 


* Natura non obſervat magnitudinis proportionem inter ſemina 
et plantas ab iiſdem ortas, ita ut majus ſemen majorem ſemper 
* producat plantam, minus minorem. Sunt nim in genere her- 
© barum non pauca, quarum ſemina arborum nonnullarum ſe- 
* minibus non dico aequalia ſunt, ſed multo majora. Sic v. g. 
* ſemina fabae, etc. ſemina ulmi, etc. multis vicibus magnitu- 
dine ſuperant,” Raii, ubi ſupra, I. 1. c. 13. 

Filicem reliquaſque capillares herbas ſemine carere veteres 
plerique prodidere; quos etiam ſecuti ſunt e recentioribus 
© nonnulli, Dodonaeus, etc.—Alii e contra, Bauhinus, etc. Fili- 
ces et congeneres ſpermatophoras eſſe contendunt ; partim quia 

© hiſtoria creationis, Gen. ii. 12, etc.—hanc ſententiam veriſ- 

; * ſimam eſſe——autopſia convincit.* Fredericus Caeſius, he ſaith, 
was the firſt that diſcovered theſe ſeeds with the help of à mi- 
croſcope. And ſince him, Mr. W. C. hath more critically ob- 


ſerved them. Among other things obſerved by that ingenious | 


gentleman, are theſe, * Pixidulae ſeu capſulae ſemina continen- 
* tes in pleriſque hoc genus plantis perquam exili granulo arenae 
vulgaris cinereae plus duplo minores ſunt; imo in nonnullis 
* ſpeciebus vix tertiam quartamve arenulae partem magnitudine 
* acquant, veſicularum quarundam annulis aut faſciolis vermifor- 
* mibus obvolutarum ſpeciem exhibentes. Nonnullae ex his ve- 
ſiculis 100 circiter ſemina continere deprehendebantur— adeo 
* eximia parvitate ut nudo oculo prorſus eſſent inviſibilia, nec 
* niſi microſcopii interventu detegi poſſent. — Oſmunda regalis, 
quae aliis omnibus filicis ſpeciebus mole——antecellit—vaſcula 
* ſeminalis obtinet aeque cum reliquis congeneribus magnitudinis 
* —-quorum immenſa et viſum fugiens parvitas cum magnitu- 
dine plantae collata — adeo nullam gerere proportionem inveni- 
* etur, ut tantam plantam e tantillo ſemine produci attentum ob- 
* ſervatorem merito in admirationem rapiat.“ Ray, ibid. I. 3. 
p- 132. This W. C. was Mr. Will. Cole, as he owneth in a let- 
ter I have now in my hands of his to Mr. Ray, Oct. 18. 1684. 

(a) © Vegetantium genus, ut debitam magnitudinem ſortiatur, 
et ſuac mortalitatis jacturam ſucceſſiva prolis eductione reparet, 
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for ſuch as dare not ſo to expoſe themſelves, with 
what ſafety they are preſerved under the coverture 
of the earth, in their root (a), ſeed (), or fruit, 
till invited out by the kindly warmth of the 


« ſtatis temporibus novas promit partes, ut tandem emergentes 
uteri, recentes edant ſoboles. Emanantes igitur a caule, eau- 
dice, ramis, et radicibus novellae hujuſmodi partes, non illico 
* laxatae extenduntur, ſed compendio quodam coagmentatae in- 
tra folii axillam cubantes, non parum ſubſiſtunt, gemmae ap- 
* pellantur,” etc. And then that great man goes on to ſhew the 
admirable various methods of nature, in repoſiting, in that little 
compaſs, ſo large a part of a tree or plant, the curious ſtructure 
of the gems, the admirable guard afforded them, and the leaves, 
flowers and ſeed contained in them, etc. Of which having taken 
notice before, I paſs over it now, and only refer to our author 
Malpighi, and Dr. Grew, in the places cited in note (a), p. 442+ 
and note (a), p. 443. 8 

(a) Of bulbous, and a great many more, pr: bably of the 
far greater number of perennial roots of herbs, as arum, rape- 


 crowfoot, etc. it is very obſervable, that their root is annually 


renewed, or repaired out of the trunk or ſtalk of itſelf; that is 
to ſay, the baſis of the ſtalk continually and by inſenſible de- 
grees deſcending below the ſurface of the earth, and hiding itſelf 
therein, is thus both in nature, place, and office, changed into a 
true root. So in brown- wort, the baſis of the ſtalk ſinking down 
by degrees, till it lies under ground, becomes the upper part of 
the root: and continuing til] to fink, the nèxt year becomes 
the lower part: and the next after that, rots away; a new ad- 
dition being ſtill yearly made out of the ſtalk, as the elder parts 
yearly rot away. Grew, ib. I. 2. p. 59. ubi plura vid. 

() How ſafe and agreeable a conſervatory the earth is to ve - 
getables, more than any other, is manifeſt from their rotting, 
drying, or being rendered infecund in the waters, or the air; 
but in the earth their vigour is long preſerved. Thus df ſeeds 
particularly, Mr. Ray thinks, ſome may probably retain their 
fecundity for ten years, and others loſe it in five; but, faith 
he, In terrae gremio latitantia, quamvis tot caloris, frigoris, 
* humoris et ficcitatis varietatibus ibidem obnoxia, diutius ta- 


men, ut puto, fertilitatem ſuam tuentur quam ab hominibus 
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ſpring! And when the whole vegetable race is 
thus called out, it is very pretty to obſerve the me- 
thods of nature in guarding thoſe inſenſitive crea- 
tures againſt harms and inconveniencies, by mak- 
ing ſome, for inſtance, to lie down proſtrate, and 
others, to cloſe themſelves up (a) upon the touch 
of animals, and the moſt to ſhut up their flowers, 
their down (6b), or other their like guard, upon the 
cloſe and cool of the evening, by means of rain, 
or other matters that may be prejudicial to the ten- 


der ſeed. 


* Jiligentifſime cuſtodita; nam et ego et alii ante me multi ob-. 


* ſervarunt ſinapeos vim magnam enatam in aggeribus foſſarum 

* recens factis inque areis gramineis effoſſis, ubi poſt hominum 
memoriam nulla unquam ſinapeos ſeges ſücereverat. Quam ta- 
men non ſponte ortam ſuſpicor, ſed e ſeminibus in terra per tot 
* annos reſiduis etiam prolificis.” Ray. Hiſt. Pl. I. 1. c. 13. 

(a) * Plantae nonnullae aeſchynomenae veteribus dictae, re- 
* centioribus vivae, et ſenſitivae, et mimoſae, baud obſcura ſen- 
* ſus indicia produnt; ſiquidem folia earum mann aut baculo 
* tata, et paululum compreſſa, pleno etiam meridie, ſplendente 
ſqle, illico ſe contrahunt; in nonnullis etiam ſpeciebus cauli- 
* culi teneriores concidunt et velut marceſcunt; quod idem ab 
* acre frigidiore admiſlo patiuntur.“ Ray, Hiſt. Pl. T. 1. I. 18. 
App. ſect. 2. c. 2. p. 978. 

(b) I have obſerved that many, if not moſt vegetables, do 
expand their flowers, down, etc. in warm, ſun-ſhiny weather, and 
again cloſe them towards evening, or in rain, etc. eſpecially at 
the beginning of flowering, when the ſeed is young and tender; 
as is manifeſt in the down of dandelion, and other downs; and 
eminently in the flowers of pin-pernel; the opening and ſhutt- 
ing of which, are the countryman's weather-wiſer; whereby 
Gerard faith, he foretelleth what weather ſhall follow the next 
day; for, ſaith he, If the flowers be clofe ſhut up, it betoken- 
eth rain and foul weather, contrarywiſe, if they be ſpread a- 
* broad, fair weather,” Ger. Herb. b. 2. c. 183. | 
Et et alia ſarbor in Tylis] ſimilis, folioſior tamen, roſei- 

* que floris; quem nota comprimens, aperire incipit ſolis ex- 
* ortu, meridie expandit. Incolae dormire eam dicunt,” Plin, 
Nat, Hiſt. J. 13. C, 11. N 
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And now to theſe conſiderations relating to the 
ſeed; I might add the various ways of nature in diſ- 
ſipating and ſowing it, ſome being, for this end, 
winged with light down, or wings, to be conveyed 
about by the winds; others being laid in elaſtic, 


| Ipringy caſes, that when they burſt and crack, dart 
ee 


4 


| * ſeed of harts- tongde is flung or ſhot away 


their ſeed at convenient diſtances, performing there. 
by the part of a good huſbandman (a); others by 


(a) * So ſoon as the ſeed is ripe, nature taketh ſeveral me- 
* thods for its being duly ſown; not only in the opening of 
* the uterus, but alſo in the make of the ſeed itſelf, For, firſt, 


the ſeeds of many plants, which affect a peculiar ſoil or ſeat, 


* as of arum, poppy, etc. are heavy and ſmall enough, with- 
* out farther care, to fall directly down into the ground- 
* But if they are ſo large and light, as to be expoſed to 
* the wind, they are often furniſhed with one or more hooks, 
to ſtay them from ſtraying too far from their proper place 
0 — So the ſeeds of avens have one ſingle hook; thoſe 
* of agrimony and gooſe-graſs, many; both the former lov- 
© ing a warm bank; the latter, an hedge for its ſupport, 
On the contrary, many ſeeds are furniſhed with wings or fea- 
* thers; partly with the help of the wind to carry them, when 
© ripe, from off the plant, as of aſh, ete.— and partly to en- 


* able them to make their flight more or leſs abroad, that ſo 


* they may not, by falling together, come up too thick; and 
that if one ſhould miſs à good ſoil or bed, another may hit. 
So the kernels of pine have wings - yet ſhort-— whereby they 
* fly not into the air, but only flutter upon the ground. But 
* thoſe of typha, dandelion, and moſt of the pappous kind 
have long numerous feathers, by which they are wafted every 
* way.—Again,. there are ſeeds which are ſcattered not by fly- 
ing abroad, but by being either ſpirted or flung away. The 
* firſt of thoſe are wood-ſorrel, which having a running root, 
* nature ſees fit to ſow the ſeeds at ſome diſtance. The doing 
ef which is effected by a white ſturdy cover, of a tendinous 
or ſpringy nature. —This cover, ſo ſoon as it begins to dry, 
* burſts open on one ſide, in an inſtant, and is violently turn- 
ed inſide outward—and fo ſmartly throws off the feed. The 


by the curious 
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their agreeable taſte and ſmell, and ſalutary nature, 
inviting themſelves to be ſwallowed and carried a- 


* contrivance of the ſeed - caſe, as in codded arſmart, only there 
the ſpring moves and curls inward, but here outward; viz, 
-* every ſced-caſe—is of a ſpheric figure, and girded about with 
a ſturdy ſpring. — The ſurface of the ſpring reſembles a fine 
ſerew.— So ſoon as—this ſpring is become ſtark enough, it 
* ſuddenly breaks the caſe into two halves, like two little cups, 
and ſo ſlings the ſeed,” Grew, ib. p. 199. and in tab. 72. all 
theſe admirable artifices are handſomly repreſented. 
Quin ſi quantitas modica ſeminum I filicis phyllitidis quo- 
* que] a foliis in ſubjectam chartae mundae ſchedam decutia- 
* tur, detergaturve, et deinde in acervum converratur, veſicu- 
* larum ſeminalium plurimis una diſſilientibus, et ſibi invicem 
* allifis, acervulus varie moveri per partes videbitur, non. ſecus 
* ac fi ſyrenibus aut iſtiuſmodi beſtiolis repletus eſſet—quin ſi 
locus tranquillus (it, aure proxime admota, crepitantium inter 
* rumpendum vaſculorum ſonitus — percipietur; et ſi micro- 
©* ſcopio chartam oculis oberres, ſemina per eam undique ſparſa, 
et ad notabilem ab acervo diſtantiam projecta comperies.” Ray 
ibid. p. 132. | 
* The admirable contrivance-of nature in this plant is moſt 
plain: for the ſeed-veſſels being the beſt preſerver of the 
* ſeed, it is there kept from the injuries of air and earth, 
© till it be rainy, when it is a proper time for it to grow, and 
then it is thrown round the earth, as grain by a ſkilful ſower. 
When any wet touches the end of the ſeed-veſſels, with a 
* ſmart noiſe and ſudden leap it opens itſelf, and with a ſpring 
* ſcatters its ſeed to a pretty diſtance round it, where it grows. 
Dr. Sloane Voy. to Jamaica, p. 150. of the gentianella flore 
coeruleo, etc. or ſpirit-leaf, 

The plants of the cardamime family, and many others, may 
be added here, whoſe cods fly open, and dart,out their ſeed, 
_. upon a ſmall touch of the hand. But the moſt remarkable in- 
ſtance is in the cardamime impatiens, * Cujus ſiliquae, ſaith 
Mr. Ray, vel leviter tactae, actutum ejaculantur [ſemina] imo 

* quod longe mirabilius videtur, etſi ſiliquas non tetigeris, ſi ta- 
men manum velut tacturus proxime admoveas, ſemina in ap- 


* propinquantem evibrabunt ; quod tum Moriſonus ſe ſaepius 
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bout by the birds, and thereby alſo fertilized by 
paſſing through their bodies (a); and others not 


* expertum ſeribit, tum Johnſtonus apud Gerardum verum eſſe 


© affirmat.” Hiſt, Plant. I. 16. c. 20. 


Neither is this proviſion made only for land 3 but 
for ſuch alſo as grow in the ſea. Of which I ſhall give an in- 
ſtance from my before-commended friend, Dr. Sloane: As 
to the fuci, —their ſeed hath been diſcovered, and ſhewed me 
* firſt, by the induſtry of the ingenious herbariſt, Mr. Sam. 
* Doody, who found on many of this kind, ſolid tubercules, 
or riſings, in ſome ſeaſons, wherein were lodged ſeveral round 
* ſceds, as big as muſtard-ſeed, which, when ripe,- the-outward 
* membrane of the tubercule breaking, leaveth the ſeed to float 
* up and down with the waves. The ſeed coming near ſtones, 


or any ſolid foundation, by means of a mucilage it carries 


* with it, ſticks'to them, and ſhoots forth ligulae with branches, 
* and in time comes to its perfection and 6 * Sloan, 
Voy. Jamaica, -p. 50. 

But although Mr. Doody had hinted, and eonjectured at the 
thing, yet the firſt that diſcovered the ſeeds in fuci was the 
before-commended Dr. Tancred Robinſon; as may be ſcen by 
comparing what Mr. Ray faith in his Synopſ. Stirp. Brit. p. 6. 
with his Append. Hiſt. p. 1849. Beſides which fuci, the Dr. 
tells me, he obſerved veſſels and ſeed in carolloid ſhrubs, as alſo 
in ſeyeral fungi, not only in the ſpecies of crepitus lupi, but alſo 
between the lamellae of other ſpecies, and in that ſubterraneous 
kind called trufles, whoſe ſeed and veſſels open in the cortex, 
at ſome ſeaſons, he faith, like that of mallows in ſhape. - 

As to the crepitus lupi, I have more than once examined their 
powder, with thoſe excellent microſcopes of Mr. Wilſon's make : 


but the moſt ſatisfactory view Mr. Wilſon himſelf gave me; by 


which I found the ſeeds to be ſo many exceeding ſmall puff balls, 
with round heads, and longer than ordinary ſharp-pointed ſtalks, 
as if made on purpoſe to prick eaſily into the ground. Theſe 
ſeeds are intermixed with much duſty matter, and become hurt- 
ful to the eyes, probably by their ſharp talks pricking and 
wounding that tender organ. | 
(a) The antient naturaliſts do generally agree, that miſſeltoe 
is propagated by its ſeeds carried about by, and paſſing through 
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thus taken care of, do many of them by their uſe. 
fulneſs in human life, invite the huſbandman and 
gardiner carefully to ſow and nurſe them up. 


the body of birds. Thus Theophraſtus, de Cauſ. Plant. I. z, 
e. 24. To 3? aro ths opvidav, etc. Initium vero a paſtu a. 
© vium :—quippe viſco detracto confectoque in alveis, quod frigi- 
* diſimum eſt, ſemen cum excremento purum dimittitur, et 
* fata mutatione aliqua in arbore ſtercoris cauſa pullulat, erum- 

* pitque,” etc. So alſo Pliny faith, viz. * Omnino autem fa. 
tum [viſcum] nullo modo naſcitur, nee niſi per alvum avium 
* redditum, maxime palumbis ac turdi. Haec eſt natura, ut niſi 
* maturatum in ventre avium, non proveniat.” Plin. Nat. Hiſt, 
I. 16. c. 44. Whether what Theophraſtus and Pliny affirm, 


de conducive to the better fertilizing the ſeeds of miſſeltoe, I 


know not; but that it is not of abſolute neceſſity, 1 can affirm 
upon mine own experience, having ſeen the ſeeds germinate, 
even in the bark of oak. But although they ſhot- above an 
inch, and ſeemed to root in the tree, yet they came to nothing, 
whether deſtroyed by ants, etc. which I ſuſpected, or whether 
difagreeing with the oak, I know not.” But I ſince find the 
matter put out of doubt by Mr. 5-4 tb which ſee in Mr. Ray's 
Hiſt. Plant. Appen. p. 1918. 

Nutmegs are ſaid to be fertilized after {the ſame manner, as 
Tavernier faith was confirmed to him by perſons that lived 
many years in thoſe parts; whoſe relation was: the nutmeg be- 
ing ripe, ſeveral birds come from the iſlands toward the ſouth, 
and devour it whole, but are forced to throw it up again, be- 
fore it be digeſted: and that the nutmeg, then beſmeared with 
a viſcous matter, falling to the ground, takes root, and pro- 
duces a tree, which would never thrive, was it planted. Tavern. 
of the Commod. of the Gr. Mogul. And monſieur Thevenot, - 
in his travels to the Indies, gives this account : The tree is pro- 
duced after this manner; there is a kind of birds in the iſland, 
that having picked off the green huſk, ſwallow the nuts, which, 
having been ſome time in their ſtomach, they void by the ordi- 
nary way; and they fail not to take rooting in the place where 
they fall, and in time grow up to a tree, This bird is ſhaped like 
a cuckow ; and the Dutch prohibit their ſubjects, under pain of 
death, to kill any of them. Vide Sir T. Pope-Blunt's Nat. Hiſt, 
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To this ſo ſingular a care about the propagation 
and conſervation of the ſpecies of vegetables, I might 
add the nice proviſion that is made for their ſupport 
and aid, in ſtanding and growing, that they may 
keep their heads above ground, and not be rotted 
and ſpoiled in the earth themſelves, nor thereby 
annoy us; but, on the contrary, miniſter to all their 
ends, and our uſes; to afford us houſes, utenſils, 
food (a), phylic, clothing, yea, diverſion too, by 
the beauty of their looks, by the fragrancy of their 
ſmell, by creating us pleaſant ſhades againſt the 
ſcorching beams of ſummer, and ſkreening us a- 
gainſt the piercing winds, and cold of winter (6). 


But Mr. Ray gives a ſomewhat different account: * Ilune 
fructum [nucem Moſchatam] variae quidem aves depaſcuntur, 
* ſed maxime columbae genus album et parum, quae dehiſcente 
* nucamento, illectae ſuavitate macis, hunc cum nuce eripiunt et 
* devorant, nec niſi repleta ingluvie capaciſſima ſaginam deſerunt. 
* Noſtrates ibi mercatores columbis iſtis nut-eaters ſive nucivo- 
' ris nomen impoſuerunt. Quas autem vorant nuces, poſt in- 
* tegras per alvum reddunt. Redditae citius deinde germinant 
* ntpote praemaceratae feryore ventriculi, Arbores inde natae 
* ceu praecociores, facile ſunt corruptioni obnoxiae fructumque 
* ferunt caeteris multo viliorem, et hac cauſa neglectum incolis 
* contemtumque, practer macin, quem ad adulterandum melio- 
rem adhibent.“ Ray, Hiſt. Plant. I. 27. c. 4. 

(a) * Arbores blandioribus fruge ſuccis hominem mitigavere. 
Ex iis recreans membra olei liquor, vireſque potus vini; tot 
* denique ſapores annui ſponte venientes: et menſae, depugnetur 
* licet earum cauſa cum feris, et paſti naufragorum corporibus 
* pilces expetantur, etiamnum tamen ſecundae. Mille practerea. 
* ſunt uſus earum, ſine quibus vita degi non poſſit. Arbore ſul- 


camus maria, terraſque admoyemus, arbore exaedificamus tecta. 


Plin. Nat. Hiſt, 1. 12. c. 1. ay 

(5) * Plantarum uſus latiſhme patet, et in omni vitae parte 
* occurrit, Sine illis laute, ſine illis commode non vivitur, at 
nec vivitur omnino: quaecunque ad victum neceſfaria ſunt, 


* quaecunque ad dclicias faciunt, e locupletiſſimo ſuo penu abun- 


* 


£ 
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And it is very obſervable, what admirable provi- 
ſions are made for. this purpoſe of their ſupport and 
ſtanding, both in ſuch as ſtand by their own ſtrength, 
and ſuch as need the help pf others. In ſuch as ſtand 


by their own ſtrength, it is by means of the ſtrong. 


er and more ligneous parts, equivalent to the bones 
in animals, being made not inflexible, as bones; 
becauſe they would then be apt to break; but of a 
yielding elaſtic nature, to eſcape and dodge the 
violence of the winds, and by means allo of the 
branches ſpreading handſomly and commodioully 


about, at an angle of about 45 gr. by which means 


they equally fill up, and at the ſame time make an 


aequilibration of the top (a). 


* de ſubminiſtrant. Quanto ex its menſa innocentior, mundior, 
* ſalubrior quam ex animalium caede et laniena ? Homo certe 
natura animal carnivorum non elt ; nullis ad praedam et ra- 


_ © pinam armis inſtructum, non dentibus exertis et ſerratis, non 


* unguibus aduncis. Manus ad fructus colligendos, dentes ad 
© mandendos comparati. Non legimus ei ante diluvium carnes 
ad eſum conceſſas. At non victum tantum nobis ſuppeditant, 
© ſed et veſtitum, et medicinam, et domicilia, aliaque aedificia, 
© et navigia, et ſupellectilem, et focum, et oblectamenta ſenſuum 
* animique: ex his naribus odoramenta et ſuffumigia parantur. 
* Horum flores inenarrabili colorum et ſchematum varietate, et 
* elegantia, oculos exhilarant, ſuaviſſima odorum qugs expirant 
© fragrantia ſpiritus recreant. Horum fructus gulae illecebrac 
© menſas ſecundas inſtruunt, et languentem appetitum excitant. 
* Taceo virorem amoeniſſimum oculis amicum, quem per prata 
* paſcua agros, ſylvas ſpatiantibus objiciunt, et umbras quas 
contra aeſtum et ſolis ardores praebent. Ray, ib. I. 1. 6.24 
46. l a 
n (a) All vegetables of a tall and ſpreading growth ſeem to 


2 have a natural tendency to a hemiſpherical dilatation, but ge- 


nerally confine their ſpreading within an angle of 90 gr. a5 
being the moſt becoming and uſeful diſpoſition of its parts and 
branches. Now, the ſhotteſt way to give a moſt graceful and 
uſeful filling to that ſpace of dilating and ſpreading out, is to 
proceed in ſtrait lines, and to diſpoſe of thoſe lines in a varie- 
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And as for ſuch v _ as are weak, and not 
able to ſupport themſelves, it is a wonderful facul- 
ty they have, ſo readily and naturally to make uſe 
of the help of their neighbours, embracing and 
climbing up upon them (a), and uſing them as 


ty of parallels, etc. And to do that in a quadrantal ſpace, etc, 
there appears but one way poſſible, and that is, to form all the 
interſections, which the ſhoots and branches make, with angles 
of 45 gr. only. And I dare appeal to all, if it be not in this 
manner, almoſt to a nicety obſerved by nature, etc. A vilible 


argument that the plaſtic. capacities of matter are governed and 


diſpoſed by an all-wiſe and infinite agent, the native ſtrictneſ- 
ſes and regularities of them plainly ſhewing from whoſe hand 
they come. Account of the Origin and Formation of Foſſils, 
Shells, etc. Printed at London, 1705. p. 38, 41. 

(a) In Hedera, ſurculi et rami hinc inde claviculos, quaſi 
* radiculas emittunt, quae parietibus, vel occurrentibus arboribus 
© yeluti digitis firmantur, et in altum ſuſpenduntur. Hujuſmodi 
radiculae ſubrotundae ſunt, et pilis cooperiuntur; et quod mi- 
* rum eſt, glatinoſum fundunt humorem, ſeu terebinthinam, qua 
* arte lapidibus nectuntur et agglutinantur.— Non minori in- 
* duſtria natura utitur in vite Canadenſi, etc. The admirable 
and curious make of whoſe tendrils and their feet, ſee in the il- 
luſtrious author, Malpig. de Capreolis, etc. p. 48. 

Claſpers are of a compounded nature, between that of 2 


root and a trunk. Their uſe is ſometimes for ſapport only ; 


as in the claſpers of vines, briony, etc. whoſe branches being 
long, lender, and fragile, would fall by their own weight, and 
that of their fruit; but theſe claſpers take hold of any thing 
that is at hand; which they do by a natural circumyolution 
which they have; (thoſe of briony have a retrograde motion 
about every third circle, in the form of a double claſp; fo 


_ that-if they miſs one way, they may catch the other.) Some- 


times the uſe of claſpers is alſo for a ſupply, as in the trunk- 
roots of ivy; which being a plant that mounts very high, and 
being of a cloſer and more compact ſubſtance than that of vines, 
the ſap would not be ſufficiently ſupplied to the upper ſprouts, 
unleſs theſe aſſiſted the mother-root ; but theſe ſerve alfo for 
ſupport too. Sometimes alſo they ſerve for ſtabiliment, pro- 


* 
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crutches to their feeble bodies: ſome by their odd 
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convolving faculty, by twiſting themſelves like a 
ſcrew about others ; ſome advancing themſelves by 
catching and holding with their curious claſpers and 
tendrils, equivalent to the hands; ſome by ſtriking 


in their rooty feet; and others by the emiſſion of a 


natural glue, cloſely and firmly adherin "g to ſome- 
thing or other that adminiſters ſufficient ſupport un- 


to them. All which various methods being ſo nice» 
helpleſs 


ly accommodated to the indigencies of tho 
vegetables, and not to be met with in any belides, 
is a manifeſt indication of their being the contriv- 
ance and work of the Creator, and that his infinite 
wiſdom and care condeſcends, even to the ſervice, 


and well-being of the meaneſt, moſt weak, and help- 


leſs inſenſitive parts of the creation. 
In the laſt place, to the uſes already hinted at, 


I might add a large catalogue of ſuch among veget- 


ables, as are of peculiar uſe and ſervice to the 
world, and ſeem to be defigried, as it were, on pur- 
poſe, by the moſt merciful Creator, for the good 
of man, or other creatures (a). Among grain, I 
might name the 11 fertility (5) of ſuch as ſerves 
for bread, the eaſy culture and propagation thereof, 


and the agreement of every ſoil and climate to it, 


pagation, and ſhade; for the firſt of theſe ſerve the claſpers of 
cucumbers; for the ſecond, thoſe, or rather the trenk-roots of 
chamomil ; and for all three the trunk-roots of. ſtrawberries, 
Harris Lex Tech. in verb. Claſpers. 

(a) Vegetables afford not only food to irrationals, but alſo 
phyſic, if it be true which Ariſtotle faith, and after him Pliny ; 
which latter, in his 8th book, chap. 27. ſpecifies divers plants 
made uſe of as ſpecifics, by divers; both beaſts and birds: as 
dittany by wounded deer; celandine by ſwallows, to cure the 


ſore eyes of their young, etc. And if the reader hath a mind- 
to ſee more inſtances of this nature, many of them fanciful 


enough, he may conſult Merſenne in Geneſ. p. 933. 
(5) See before, book iv. 22 Ix. note (0), p- 219. 


* 
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Among trees, and plants, I might inſtance in ſome | 
that ſeem to be deſigned, as it were, on purpoſe, 
for almoſt every uſe (z), and convenience; ſome to 


heal the moſt ſtubborn and dangerous diſtem pers(a), 


(a) «© Planta haec unica [aloe Americana] inquit Fr. Hernan - 
dea, quicquid vitae eſſe poteſt neceſſarium pracitare facile poteſt, 
ſi eſſet rebus humanis modus. Tota enim illa lignorum ſepi- 
* cndorumque agrorum uſum praeſtat, caulcs tiguorum, folia ve · 
ro tecta tegendi imbricum, lancium: eorundem nervuli et fi- 
* brace eundem habent uſum ad linteamina, calceos, et veſtimenta 
* conficienda quem apud nos linum, cannabis, goſſipium, etc, 
E mucronibus fiunt clavi, aculei, ſubulae, quibus perforandis 
* auribus, macerandi corporis gratia, Indis uti mos crat cum dae- 
* monum vacarent cultui; item aciculae, acus, tribuli milicares et 
* raſtilla idonea pectendis ſubtegminibus. Praeterea e ſucco ma- 
" nanti, cujus evulſis germinibus internis ſoliiſve tenerioribus 
* cultus [Yztlinis] in mediam cavitatem, ſtillat plania, unica ad 
* 50 interdum amphoras, quod dictu eft mirabile, vina, mel, a- 
* cetum, ac ſaccharum parantur [The methods of which he 
* tells.) Idem faccus menſes cict, alvum lenit, urinam evocat, 
* renes et veſicam emundat. E radice quoque reſtes fiunt fir- 
miſſimae. Craſſiores foliorum partes, truncuſque, decocta ſub 
* terra, edendo ſunt apta, ſapiuntque citrea fruſta ſaccharo con- 
« dita: quin et vulnera recentia mire conglutinant. Folia,quo- 
que aſſa et affeto loco impoſita convulſionem curant, ac do- 
* lores leniunt, praecipue ſi ſuccus ipſe calens bibatur, quam vis 
* ab Indica proficiſcantur lue, ſenſum hebetant, atque torporem 
* inducunt. Radicis ſuccus luem Veneream curat apud Indos, 
* ut Dr. Palmer.“ Ray, ib. I. 21. e. 7. See alſo Dr. Sloanc's 
Voyage to Jamaica, p. 247. 
There are alſo two ſorts of aloe beſides, 3 by the 
fame Dr. Sloane, one of which is made uſe of for ſiſhing· lines, 
bow-ſtrings, ſtockings, and hammocs. Another hath leaves that 
hold rain-water, to which travellers, etc. reſort to quench their 
thirſt, in ſcarcity of * or waters, in thoſe dry countries. 
Ibid. p. 249. | 
(a) For inſtance here, I ſhall name the cortex Peruvianus, 
which Dr. Morton calls * antidotus in levamen acrumnarum vitae 
humanae plurimarum divinitus conceſſa. De Febr. Exer. v. 
: 3h 5d 
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to alleviate and eaſe the pains (5) of our poor infirm 


bodies, all the world over: and ſome deſigned for the 


peculiar ſervice and good of particular places, either 
to cure ſuch diſtempers as are peculiar to them, by 
growing more plentifully there than elſewhere (a), 


e. 3. In ab gentium proculdubio a Deo O. M. conditus. 
- * Cujus gratia, arbor vitae, ſiqua alia, jure merito appellari po- 
* teſt. Id. ib. c. 7. Eheu! quot convitiis Herculea et di- 
* vina hacc antidotus jaQtabatur! Ibid. 

Tothis (if we may believe the Eph. Germ. An. 12. Obſ. 94, 
and ſome other authors) we may add trifolium paludoſum, which 
is beeome the panacea of the German and northern nations. 

(3) Pro doloribus quibuſcunque ſedandis praeſtantiſſimi ſem- 
per uſus opium habetur; quamobrem merito Nepenthe appellari 
* ſolet, et remedium vere divinum exiſtit. Et quidem ſatis mi. 
* rari vix poſſumus, quomodo urgente viſceris aut membri eu- 
juſpiam tortura inſigni, et intolerabili cruciatu, pharmacum 
© hoc, incantamenti inſtar, levamen et &vuaynoiav ſubitam, im- 
mo interdum abſque ſomno, aut ſaltem prius quam advenerit, 
© concedit. Porro adhuc magis ſtupendum eſt, quod donec par. 
* ticulac opiaticac operari, et potentiam ſuam narcoticam exercere 
'* continuant, immo etiam aliquamdiu poſtquam ſomnus finitur, 
© ſumma alleviatio, et indolentia in parte affecta perſiſtit.” Willis 
Phar. Rat. Par. 1. ſect 7. c. 1. ſet. 15. 

(a) Tales plantarum ſpecies in quacunque regione a Deo 
* creantur quales hominibus et animalibus ibidem natis maxime 
* conveniunt: imo ex plantarum naſcentium frequentia ſe fere 
© animadvertere poſſe quibus morbis [endemiis] quaelibet regio 
15 ſubjecta ſit, ſeribit Solenander, Sic apud Danos, Friſios, Hol- 
landos, quibus ſcorbutus frequens, cochleari copioſe provenit. 
Ray, Hiſt. Plant. 1. 16, c. 3. 

To this may be added, Elſner's obſervations concerning the 

virtues of divers things, in his Obſervations de Vincetoxico 

' Scrophularum remedio. E. Germ. T. 1. obſ. 57. 

John Benorovinus, a phyſician of Port, may be here conſult - 

ed. who wrote a book on purpoſe to ſhew, that every country 

bath, every thing ſerving to its occaſions, and particularly reme- 
dies afforded to all the diſtempers it is ſubject unto. See Benot. 
| A Batav. five Introd. ad Medic. indigenam. 


J 
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or elſe to obviate fome inconvenience there, or to 
ſupply ſome conſtant neceſſity, or occaſion, - not 
poſſible, or at leaſt not eaſy, to be ſupplied any o- 
ther way (a). It is, for inſtance, an admirable pro- 
viſion made for ſome countries ſubject to drought, 
that when the waters every where fail, there are ve- 
gerables which contain not only moiſture enough 
to ſupply their own vegetation and wants, but af- 
ford drink alfo both to man and other creatures, in 


(a). The deſcription Dr. Sloane gives of the wild-pine is, that 
its leaves are channeled, fit to catch and convey water down 


into their reſervatories; that theſe reſervatories are ſo made, as 


to hold much water, and clofe at top when full, to hinder its e- 
vaporation ; that theſe plants grow on the arms of the trees in 
the woods every where [in thoſe parts,] as alſo on the barks of 
their trunks. And one contrivance of nature in this vegetable, 
he faith, is very admirable. The ſeed hath long and many 
threads of tomentum, not only that it may be carried every 
where by the wind, - but alſo, that it may by thoſe threads, when 


_ _ driven through the boughs, be held faſt, and ſtick to the arms, 
and exterior parts of the barks of trees. So ſoon as it ſprouts or 


germinates, although it be on the under part of a bough, —its 
leaves and ſtalk riſe perpendicular, or (trait up, becauſe if it had 
any other poſition, the ciſtern (beforementioned, by which it is 
chiefly nouriſhed ) made of the hollow leaves, could not hold 


water. which is neceſſary for the nouriſhment and life of the 


plant. In ſcarcity of water, this reſervatory is neceſſary and 
ſufficient, not only for the plant itſelf, but likewiſe is very uſe- 
ful to men, birds, and all ſorts of inſects, whither they come in 
troops, and ſcldom go away without refreſhment. Id. ib. p. 188. 


and Phil. Tranſ. No 251. where a figure is of this notable plant, 
as alſo in Lowthorp's Abrig. vol. 2. p. 669. | | 


The wild pine fo called, etc. hath leaves that will hold a 
pint and a half, or quart of rain- water; and this water refreſhes 


the leaves, and nouriſhes the root, When we find theſe pines, 


we ſtick our knives into the leaves, juſt above the root, and that 
lets out the water, which we catch- in our hats, as I have doye 


many times to my great relief. Dampier's Voy, to Campeachy, 


c. 3. p. 56. i 
* VU 3 ON 
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their great extremities (a); and a great deal more 
might be inſtanced in a like nature, and things that 
bear ſuch plain impreſſes of the divine wiſdom and 
care, that they manifeſt the ſuper-intendence of the 
infinite Creator. 
Thus 1 have given a ſketch of another branch of 
the creation, which, (although one of the meaneſt, 
yet) if it was accurately viewed, would abundant- 
h manifeſt itſelf to be the work of God. But be- 
cauſe I have been ſo long upon the other parts, al- 
though leſs than they deſerve, I muſt therefore con- 
tent myſelf with thoſe general hints I have given; 
which may however ſerve as ſpecimens of what 
might have been more largely faid about this infe- 
. rior part of the animated creation. 
As to the inanimate part, ſuch as ſtones, mine- 
rals, earth, and ſuch · like, that which I have already 
Lad in the beginning ſhall _ 


(a) Nevatatie tells us of a tree ka the bejuco, which twines _ 
about other trees, with its end hanging downwards; and that 
travellers cut the nib off it, and preſently a ſpout of water runs 

out from it, as clear as cryſtal, enough, avd to ſpare, for ſix or 
eight men. I drank, ſaith he, to my ſatisfaction of it, found it 
' ebol and ſweet, and would drink it as oft as I found it in my 
way. It is a juice and natural water. It is the common relief of 
the berdſmen on the mountains; when they are thirſty they l 
hold on the bejuco, and drink their fill. Collect. of Voy. and 
Trav. vol. 1. in the Sup. to Navarette's Acc. of China, p. 355. 

The waterwith of Jamaica hath the ſame uſes; concerning 
whieh, my befoxe-commended friend, Dr. Sloane, favoured me 
with this account from his original papers: This vine grow- 
ing on dry hills in the woods, where no water is to be met 

*-with, its trunk, if cut into pieces two or three yards long, and 
*> © held by either end to the mouth, affords ſo plentifully a lim · 
pid. innocent and refreſhing water, of fap, as gives new life to 
. the droughty traveller or bunter. 'Whence this is very much 
- « celebrated by all: the inhabitants of theſe iſlands, as an imme- 

« diatc gift of providence to their diſtreſſed condition,” - 


l 
OO T 
Prafti cal Infe erences fromthe for 2goi ng SorvEy. | 


my ſurvey as faras I care at preſent to en- 

gage myſelf, all that remaineth, is to draw 
ſome inferences from the foregoing ſcene of the 
great Creator's works, and fo p96 25 this part of | 
my intended work. | | 


H in the preceding books, carried 


CHAP. I. 


That God's Worxs are GREAT aad EXCELLENT: 


* E firſt inference I ſhall make, ſhall be by 
y of confirmation of the text, that the 


a Works of the Lord are great (a).“ And this is ne- 
cefſary to be obſerved, not againſt the atheiſt only, 


but all other carcleli, incurious obſervers of God's 
works. Many of our uſeful labours, and ſome of 
cur beſt modern books, ſhall be condemned with. 


'To this we may add what Mr. e ee 
iog the birch tree; * fn initiis veris antequam folia prodiere, 
vulnerata duleem faccum copioſe effundit, quem ſiti preſſi pa- 
* ſtoris in ſylvis ſaepenumero potare ſolent. Nos etiam non 


52 ſumus, cum herbarum gratis vaſtas 
| * peragravimus ſylvas, pe Tg,” N Cat; Plant. e 2 


Cantab. in Betula. 

(a) © Equidem ne laudare quidem ſatis pro merito * | 
4 ejus ſapientiam ac potentiam, qui animalia fabricatus eſt. Nam 
* cjuſmodi opera non laudibus modo, verum etiam bymnis ſunt 
* majora, quae priuſquam inſpexiſſemus. fieri non poſſe perſua- 
* ſum habeamus, conſpicati vero, falſos nos opinione fuiſſe 
— EC © Galen. de uſu Part, I. 7. c. 15. 
U.3 


* 
— 
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only this note of reproach, that they are about tri- 
vial matters (a), when in truth they are ingenious 
and noble diſcoveries of the works of God. And 
how often will many own the world in general to 
be a manifeſtation of the infinite Creator, but look 
upon the ſeveral parts thereof as only toys and 
trifles, ſcarce deſerving their regard ! But in the 
foregoing, I may call it, tranſient view I have given 
of this lower, and moſt lighted part of the ercati. 
on, I have, I hope, abundantly made out, that all 
the works of the Lord, from the moſt regarded, 

admired, and praiſed, to the meaneſt and moſt 
lighted, are great and glorious works, incompar- 
ably contrived, and as admirably made, fitted up, 
and placed in the world. 80 far then are any of 
the works of the Lord, even thoſe eſteemed the 
meaneſt, from deferving to be difregarded, or con- 
temned by us (5), that, on the contrary, they de- 
ſerve, as ſhall be ſhewn in the next chapter, to be 
ſovght out, enquired after, and curiouſly and dili- 
gently pried into by us; as 1 Rove ſhewed the word 

in the text implies. | - 


(a) Nam tamen pigere debet lectores, ea intelligere, quem 
admodum ne naturam Ane piguit ea reipſa efficere,” Galen. 


ibid; I. 21. fin. 
0) An igitur "IP ——— natura haec, et chat | 


modi, ſumma ratione ac providentia agere potuit, ita. et nos 
- * 4mitari aliquando paſſemus? Ego vero exiſtimo multis mo 
ne id quidem poſſe. neque enim artem naturae exponunt: 
enim modo omnino eam admirarentur, ſin minus cam alen 
non 3 Galen. ibid, I. 10. „ 3. 
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CHAP. II. 


That God's Works ought to be ENQuIRED into, 
and that ſuch EnqQuiz1tes are commendable, 


HE Creator doubtleſs did not beſtow ſo much, 
curioſity, and exquiſite workmanſhip and ſkill 
upon his creatures, to be looked upon with a care- 
leſs, incurious eye, eſpecially to have them lighted 
or contemned ; but to be admired by the rational 
part of the world, to magnify his own power, wiſ⸗ 
dom, and goodneſs, throughout all the world, and 
the ages thereof, And therefore we may look up- 
on it as a great error, not to anſwer thoſe ends of 
the infinite Creator, but rather to oppoſe and affront 
them. On the contrary, my text commends God's 
works, not only for being great, but alſo approvez 
of thoſe curious and ingenious enquirers, that ſeek 
them out, or pry into them. And the more we 
pry into, and diſcover of them, the greater and' 


more glorious we find them to be, the more worthy 


of, and the more expreſly to proclaim” their great 
Creator. | 3 

Commendable then are the reſearches, which 
many amongſt us have, of late years, made into 
the works of nature, more than hath been done in 
ſome ages before. And therefore when we are _ 
aſked, Cui bono? To what purpoſe ſuch inquiries, 
ſach pains, ſuch expence? The anſwer is eaſy, It 
is to anſwer the ends for which God beſtowed fo 
much art, wiſdom, and power about them, as well 
as given us ſenſes to view and ſurvey them; and an 


underſtanding and curioſity to ſearch into them: 
it is to follow and trace them, when and whither 3 


he leads us, that we may ſee and admire his handy- 


Vork ourſelves, and fer it forth to others, that 


U4 
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they may ſee, admire, and praiſe it-alſo. I ſhall 
then conclude this inference with what Elihu recom- 
mends, Job xxxvi. 24, 25. Remember that thou 
* magnify his work, which men behold. Every 
man may ſee it, men may behold it afar off. 


CHAP. IH. 


That God's Works are MANIFEST fo all: whence 
the Unreaſonableneſs of N 


T E concluding words of the preceding chapter 

geſt a third inference, that the works of | 
God — 00 viſible to all the world, and withal ſuch 
manifeſt indications of the being and attributes of 
the infinite Creator, that they plainly argue the 
vileneſs. and perverſeneſs of the atheiſt, and leave 
. him inexcuſable. For it is a fign a man is a wilful, 
perverſe atheiſt, that will impuge fo glorious a work, 
as the creation is, io any thing, yea, a mere no- 
thing, as chance is, rather than to God (a), It is 


(a) Galen So. IN notice of the neat diſtribution af, 
the nerves to the muſcles, and others parts of the face, crics 
out. Haec enim fortunae ſunt vperac! Cacterum tum omni- 
* bus {partibus} immitti, tantoſque eſſe ſingulos [nervos]- mag 
* nitudine, quanta particulae erat neceſſe; hand fcio an homi- 
num fit ſobriorum ad fortunam opiſeem id revocate. Alioqui 
* guid tandem erit, quod cum providentia et arte effic.tur ? 
* Omnino enim hoc ei contrarium eſſe debet, quod caſu ac 
* forfuito fit.” And afterwards, * Haec quidem atque ejuſmodi 
artis ſeil. ac ſapientiae opera eſſe dicemus, fi modo fortunae 
*-tribuenda ſont quae ſunt contraria; fietque jam quod in pro- 
* verbiis—-Flavii farſum fluent; fi opera quae nullum babent 
*+ ornamentum, neque rationem, neque modum artis eſſe; con- 

* traria vero fortunge duxcrimus,* ctc. 2 * e 
L 11. c. 7. i a 
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a ſign the man is wilfa'ly blind, that he is under 
the power of the devil, under the government of 
prejudice, luſt, and palſion, not right reaſon, that 
will not diſcern what every one can (ce, what every 
man may behold afar off, even the exiſtence and 
attributes of the Creator from-his works.. For, as 
* there is no ſpeech or language where their voice 

© is-not heard, their line is gone out through all 


© the earth, and their words to the end of the 


© world?” fo all, even the barbarous nations, that 
never heard of God, have, from theſe his works; 
inferred the exiſtence of a Deity, and paid their ho- 
mages to ſome deity, although they have been un- 
der great miſtakes in their notions and concluſions 
—4— him. But however, this ſnews how natu- 
rally and univerſally all mankind agree, in dedn« 
cing their belief of a God from the contemplation 
of his works, or, as even Epicurus himſelf, in 
Tully (a) faith, from a notion that nature ittelf 
© hath imprinted upon the minds of men. For, 
© ſaith he, what nation is there, or what kind of 
men, that without any teaching or inſtructions, 
© have not a kind of anticipation, - or Ei 
notion of a Deity?” 

An atheiſt therefore, if ever chere was any ſuch, 
may juſtly be eſteemed a monſter among rationad 
beings; a thing hard to be met with in the whote 
tribe of mankind ; an oppoſer of all the world (05 


{a) * Primum eſſe Deos, quod in omnium 89 6. "And 
© little after; * Cum enim non inſtituto aliquo, aut more, aut 
lege fit opinio conſtituta, maneatque ad unum omnium bra 
* conſenſio, intelligi neceſſe eſt, eſſe Deos, quoniam iniras c- 
tum, vel potius innatas cognitiones, babemus.. De quo autem | 
* omnium natura conſentit, id verum eſſe peceſſe eſt. Elf: 
By 2 Deos confitendum eſt,” Cicer. de Mat. Deor, 1.2, 

+ IG, 27. 


0 The'atheift in denying » Ged. 4 „ Pd 
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a rebel againſt his human nature and reafon, as 
well as againſt his God. 

But above all, microns is this, or would be, 
in ſuch as have heard of God, who have had the 
benefit of the clear gofpel- revelation. And till 
more monſtrous this would be, in one born and 
baptized in the Chriſtian church, that hath ſtudied 
nature, and pried farther than 'others into God's 
works. For ſuch an one, if it be poſſible for ſuch 
to be, to deny the exiſtence, or any of the attri- 
butes of God, would be a great argument of the in- 
finite inconvenience of thoſe fins of intemperance, 


luſt, and riot, that hath made the man abandon 


his reaſon, his ſenſes, yea, I had almoſt faid his 
very human nature (a), to engage him thus to de- 
ny the being of a God. 

"$0 alſo it is much the ſame REI infidelity, 
at leaſt betrays the ſame atheiſtical mind, to deny 
_ God's providence, care, and government of the 
world, or, which is a ſpawn of the ſame Epicyrean 
principles, to deny final cauſes (6) in God's works 
of creation; or with the profane, in Pſa). lxxiii. 11. 
to ſay, How doth God know? and is there know- 
© lege in the moſt High?” For, as the witty and 


endeavour—* Immobilia movere, et deflum inferre non tantum 
longo tempori, ſed et multis hominibus, gentibus, et familiis, 


© quas. religiofus deorum cultos, quaſi divino furore correptas. 
© tenuit.” Plutar. de Ide. | 


(e) See before, note (a), p. 465. | 

(0) Galen having ſubſtantially refuted the Epicurean prin- 
eiples of Aſclepiades, by ſhewing his ignorance in anatomy and 
philoſophy, and-by demonſtrating all the cauſes to be evident- 
in the works of nature, viz. final, efficient, inftrumental, 
material, an formal cauſes, concludes thus againſt his ſortuitous 
atoms, Ex quibus intelligi poteſt, conditorem noftrum in for- 
C mandis particulis unum  bunc ſequĩ ſcopum, nempe ut quod 
- "* melius OP Galen. de r J. 8. e. 13. | 


| had ears, a 
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eloquent Salvian faith (a). © They that affirm no- 


thing is ſeen by God, will, in all probability, take 
© away the ſubſtance, as well as ſi ight of God, —— 
© But what ſo great madnels, faith he, as that when 
© a man doth not deny God to be the Creator of 

© all things, he ſhould deny him to be the governor 
© of them? Or when he confeſſeth him to be the 
* maker, he ſhould ſay, God a what he 
© hath ſo made?” 


CHAP. IV. 


That God's Wonks ought to excite us to Fran 
and Q CE to Go. 


SINCE the works of creation are all of them 

ſo many demonſtrations of the infinite wiſdom 
and power of God, they may ſerve to us as ſo ma- 
ny arguments exciting us to the conſtant fear of 
God, and to a ſteady, bearty obedience to all his 


laws. And thus we may make thefe works as ſer- 


viceable to our ſpiritual intereſt, as they all are to 
our life, and temporal intereſt, For if whenever 
we ſee them, we would conſider that theſe are the 
works of our infinite Lord and Maſter, to whom 
we are to be accountable for all our thoaghts, words, 
and works, and that in theſe we may fee his infinite 


power wary wiſdom ; this would check us in Gnning, 


and excite us to ſerve and pleaſe him who is above | 
all controul, and who hath our life and whole hap- 


eg in his power. After ihis manner God him- 


If argues with his own * fooliſh people, and without 
* underſtanding, who had eyes, and faw not, and 

=P heard not,” Jer. v. 21, 22, Fear 
© ye not me? ſaith the Lord: will ye not tremble 


© at my preſence, who have placed the fund. — | 


be Gubern, Dei. I. 4 p. 124. . meo libro; allo l. 7. . 4 
U : 


- 
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© the bound of the ſea, by a perpetual decree, that 
© it cannot paſs it; and though the waves thereof 
© tols themſelves, yet can they not prevail ; though 
* they roar, yet can they not paſs over it? 

This was an. argument that the moſt ignorant, 
ſtupid wretches could not but apprehend; that a 
og that had ſo vaſt and unruly an element, as 
The fea, abſolutely at his command, ovght to be 
feared and obeyed, and that he ought to be conſi - 
dered as the ſovereign Lord of the world, on whom 
the world's proſperity and happineſs did wholly de- 
end; ver. 24. Neither ſay they in their heart, 
© ſet us now fear the Lord our God, that giveth 
rain, both the former and the latter in his ſea- 


© ſon: he reſerveth unto us the appointed weeks of 
the harveſt. 1 o 


CHAP. v. 
That God's Works ang ht to excite us to Nhanfuineff. 


As the demonſirations which God hath given 
<2 of his infinite power and wiſdom ſhould excite 
us to fear and obedience; fo I ſhall ſhew, in this 
Thapter, that the demonſtrations which he hath 
given of his infinite goodneſs in his works, may 
Excite us to due thankfulneſs and praiſe, It appears 
throughout the foregoing ſurvey, what kindneſs 
God hath ſhewn 'to his creatures in providing every 
thing conducing to their life, proſperity, and hap- 
Piaels (a) ; how they are all contrived and made in 


() * $i payea quis tibi donaſſet jugers, accepiſſe te dice- 

res beneficium: immenſa terrarum late patentium ſpatia 
* negas eſſe beneßcium? si pecuniam tibi aliquis donave- 
* tit, — beneficium vocabis: tot metalla defodit, tot flumina 
*-efniſit In 4era, ſuper quae decurrunt ſola aurum vehentia: ar- 
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the beſt manner, placed in the fitteſt places of the 


world for their habitation and comfort; accoutered 
in the beſt manner, and accommodated with every, 
even all the minuteſt things that may miniſter to 
their health, happineſs, office, occaſions, and bu- 
ſineſs I in the world. - 

Upon which account, thankfulneſs and praiſe is 
ſo reaſhnable, ſo juſt a debt to the Creator, that the 


| pfalmiſt calleth upon all the creatures to praiſe God, 


in Pſalm cxlviii. © Praiſe him all his angels, praiſe 
« him all his hoſts; ſun, moon, ſtars of light, 
© heavens of heavens, and waters above the hea- 
© vens.% The reaſon given for which is, ver. 5, 6. 
© For he commanded, and they were created ; he 
© hath alſo eſtabliſhed them for ever and ever; he 


© hath made a decree which they ſhall not paſs. 2 


And not theſe celeſtials alone, but the creatures of 
the earth and waters too, even the meteors, Fire 
and hail, ſhow and vapours, ſtormy winds fol- 


© filling his word.” Yea, the very mountains and 


© hills, trees, beaſts, and all. cattle, creeping things, 
and flying fowl,” But in a particular manner 
all the ranks and orders, all the ages and ſexes of 
mankind. are charged with this duty; Let them 

« praiſe the name of the Lord, for his name alone 
is excellent; his glory Is above the earth * 
« heavens,” ver 1 i 5 


* evjus inveſtigandi tibi facultatem gedit — Hegas te accepilſe 
* beneficium ? Si domus tibi donetur, in qua marmoris aliquid - 
* reſplendeat, ete. Num mediocre munus vocabis ? Ingens 
* tibi-domicilium, ſine ullo incendii, ant ruinac metu ſtruxit, in 

* quo vides non tenues eruſtas — ſed integras Iapidis pretioſiſſimꝭ 
* moles, etc. negas te ullum munus accepiſſe? Et cum iſta 
quae habes magno aeſtimes, quod eſt" ingrati hominis, nulli 


* debere te judicas? Unde tibi iſtum quem trahis ſpiritum? 


* Unde iſtam, per quam ductus vitae tuse diſponis atque ordinas, 
+lucem?? ctc. -Scncc. de Benef. I. 4. e. 6. 


And great reaſon there is we ſhould be excited 
to true and unfeigned thankfulneſs and praiſe (a) 
to this our great benefactor, if we reflect upon what 
hath been ſhewn in the preceding ſurvey, that the 
Creator hath done for man alone, without any re- 

rd to the reſt of the creatures, which ſome have 

Id were made for the ſake of man. Let us but 


reflect upon the excellence and 1 of our 


foul; the incomparable contrivance, and curious 
ſtructure of our body; and the care and 'caution 
taken for the ſecurity and happineſs of our ſtate, 


and we ſhall find, that among the whole race of 


beings, man hath eſpecial reaſon to magnify the 
Creator's goodneſs, and with ſuitable ardent affec- 
tions to be thankful unto him. 


| 


(a) * Tempeſtivum tibi jam fuerit, qui in hiſce libris verſa- 
* ris confiderare, in utram familiam recipi malis, Platonicamne 
* ac Hippocraticam, et aliorum virorum, qui naturac opera mi- 
_ * raptur; an corum qui ea inſectantur, quod non per pedes na- 
* tura conſtituit effluere excrementa.” Of which, haying told 
a ſtory of an acquaintance. of his, that blamed nature on this 
account, he then goes on: * At vero fi de hujuſmodi pecudi- 
bus plura verba fecero, melioris mentis homines merito mihi 
forte ſuceenſeant, dicantque me polluere ſaerum ſermonem, 
- + quum ego CONDITOR1S noſti verum hymnum compono, 
* exiſtimoque in eo veram eſſe pictatem, ut ſi noverim ipſe 


primus, deinde et aliis expoſuerim, quaenam (it ipfius ſapien- 


- © tia, quae virtus, quae bonitas. Quod enim cultu conveniente 
_ © exarnaverit omnia, nullique bona inviderit, id perfectiſſimae 
© bouizatis ſpecimen eſſe ſtatuo; et hac quidem ratione ejus bo- 
©* itas hymnis nobis eſt celebranda. Hoe autem omne inveniſſe 
quo pato omnia potiſſimum adornarentur, ſummae ſapientiae 
* eſt: effeciſly autem omnia, quae voluit, virtutis eſt invictac.“ 
Galen. de uſu Part. I. 3. c. 10. | 


* 
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CHAP. VI. 


That we ought to pay Gov all due Howace, and 
 Worsn1y, particularly that of the Lox »'s Day. 


Fe a concluſion of theſe lectures, the laſt thing 
I ſhall infer, from the foregoing demonſtration 
of the being and attributes of God, ſhall be, that 
we ought to pay God all that homage and worſhip 
. which his right of creation and dominion entitle him 
unto, and his great mercies call for from us. And 
foraſmuch as the Creator appointed, from the very 
creation, one day in ſeven to his ſerviee, it will not 
therefore be improper to fay ſomething upon that 
ſubject: and if I inſiſt ſome what particularly and 
largely thereon, the congruiry thereof to the deſign 
of theſe lectures, and the foregoing demonſtration, 
together with the too great inadvertency about, and 
neglect of this antient, univerſal, and moſt reaſon- 
| able and neceſſary duty, will, I hope, plead my 
; excuſe. But that I may fay no more than is neceſ- 
fary on this point, I ſhall confine myſelf to two 


* 


things; the time God hath taken, and the buſineſs 
N then to be performed. OY ba 
28. I. The time is one day in ſeven, and one of the 
IS antienteſt appointments it is, which God gave to 
the world. For, as ſoon as God had finiſhed his 
fix days works of creation, it is ſaid, Gen. ii. 2, 3. 
© He refted on the ſeventh day from all his work 
© which he had made. And God bleſſed the ſeventh 
day, and ſanctified it, becauſe that in it he had 
© refted from all his work.” This ſanctification (a), 


(a) * 2 Ubbos divinis aecommodavit, a communi et 
+ * profano uſu fegregavit, in uſum ſacrum ad eultum Dei defti- 
|  * navit,” . Kirch. Concord. p. 1336. * Dcftinari ad abquid, 
i | * ſacrari” etc, Buxtorf. in verbo. 
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and bleſſing the ſeventh day, was ſetting it apart, 
gs a day of diſtinction from the reſt of the week- 
days, and appropriating it to holy uſes and pur— 


work of the creation, and paying homage and wor- 


of it. | | 7 | 

This day, thus conſecrated from the beginning, 
for the celebration of the 7# xdoÞs yE8u4o toy, 
© the world's birth-day,” as Philo calls it, was pro- 
bably, in ſome meaſure, forgotten in the following 
wicked ages, which God complains of, Gen. vi. 5. 
and fo after the flood likewiſe. But after the return 
out of Egypt, when God ſettled the Jewiſh polity, 
| he was pleaſed to renew this day, and to eſtabliſh 
it for a perpetual ſtanding law. And accordingly 
it was obſerved down to our bleſſed Saviour's time, 


countenanced, and ſtrictly obſerved, by our great, | 
Lord and maſter himſelf, and bis apoſtles and diſ- 


eiples, in and after his time; and although, for 
Fan reaſons, the day was changed by them, yet a 
venth day hath been conſtantly, obſerved in all 

es of Chriſtianity dowa to our preſeat time. 


Thus we have a day appointed by God himſelf, 


and obſerved throughout all ages, except ſome few, 


perhaps, which deſerve not to be brought into | | 


example. air | 

And a wiſe deſignation of time this is, well be- 
coming the divine care and precaution; ſerving 
for the recruiting our bodies, and diſpatching our 
affairs, and at the-ſame time to keep up a ſpiritual 
temper of mind. For, by allowing ſix days to la- 
-bour, the hath time to earn his bread, the man 


bf buſinehs time to diſpatch” his affairs, and every 


man time for the work of his reſpective calling. 
But had there been more, or all our time alletted 
Jo labour and bulineſs, and none to reſt and re- 


poles, namely, the commemoration. of that great 


ſhip to that infinite Being, who was the effector 
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eruit, our bodies and ſpirits would have been too 
much fatigued and waſted, and our minds have been 
too long engaged about worldly matters, ſo as to 
have forgotten divine things. But the infinitely wiſe 
Ruler of the world, having taken the ſeventh part of 
our time to his own ſervice, hath prevented theſe 
inconveniencies, bath given a relaxation to our- 
ſelves; and caſe and refreſhment to our vearied 
beaſts, to poor fatigued ſlaves, and ſuch as are un- 
der the bondage of avaricious, crue] maſters. And 
this is one reaſon Moſes gives of the reſervation and 
reſt on the ſeventh day, Dent. v. 13, 14, 15. Sin 
days ſhalt thou labour, and do all thy work; but 
* the ſeventh is the ſabbath. of the Lord thy God: 
© in it thou ſhalt not do any work, thou, nor thy 
children, ſervants, cattle, or ſtranger, that thy - 
© man-ſervant and maid- ſervant may reſt as well 
as thou. And remember, that thou walt a ſer · 
© vant, etc. therefore the Lord thy God command» 
* ed thee to keep the fabbath-day:” That carnal, 
greedy people, ſo bent upon gain, without fuch 2 
precept, would have ſcarce favoured their own bo- 
dies, much leſs have had mercy upon their poor 
bondſmen and beaſts; but by this wiſe proviſion, 
this great burden was taken off. But on the other 
hand, as a lo liberty would too much have 
robbed the maſter's time, and bred idleneſs, fo 
by this wiſe proviſion, of only one day of reſt 
to ſix of labour, that inconveniency was allo pre- 
vented, | 

Thus the wiſe Governor of the world hath taken 
care for the diſpatch of buſineſs. But then as too 
long engagement about worldly matters would 
take off mens minds from God and divine matters, 
ſo by this reſervation of every ſeventh day, that 
great inconvenience is prevented alſo; all being 
then bound to worſhip their great Lord and ma- 
| gr, to pay their homages and acknowlegemgnts 


- 
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to their infinitely kind benefactor; and, in a word, 
to exerciſe themſelves in divine, religious buſineſs, 
and ſo keep up that ſpiritual temper of mind, that 
a perpetual, or too long application to the world 
woul deſtroy. 

This, as it was a good reaſon for the order of 
a ſabbath to the Jews; ſo is as good a reaſon for 
our Saviour's continuance of the like time in the 
Chriſtian church. 

And a law this is, becoming the infinitely wiſe 
Creator and Conſervator of the world, a law, not 


only o * — uſe to the perpetuating 'the remem- 


— oſe greateſt of God's mercies then com- 
memorated, but alſo exactly adapted to the life, 
occaſions, and ſtate of man of man living in this, 
and a-kin to another world: a law well calculated 
to the diſpatch of our affairs, without hurting our 
bodies or minds. And ſince the law is ſo wiſe and 
good, we have great reaſon then to practiſe care - 
fully the duties incumbent upon us; which will fall 
under the conſideration of the 


II. Thing I propoſed, the buſineſs of the day, 
which God hath reſerved to himſelf. And there 


are two things enjoined in the commandment, a 
ceſſation from labour and worldly buſineſs; and 
that we remember to keep the day holy. 

Firſt, There muſt be a ceſſation hon worldly bu- 
ſineſs, or a reſt from labour, as the word /abbath (a) 
ſignifies. Six days thou ſhalt do all thy work, 
' © but the ſeventh is the ſabbath of the Lord thy 
© God, (not thy day, but his,) in which neither 

* thoy, nor any belonging to thee, ſhall do any 
work.“ In which injunction it is obſervable, how 
_ expreſs and particular this commandment is, more 
chan others, in ordering all ſorts of perſons to ceaſe 
from work. 


O MY) O requies, 


So ME abt A. a 
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, \ "Secondly, We muſt remember to keep the da 
, holy. Which remembrance is another thing al 
t in this, more than in the other commandments, 
) and-implies, | 
1/2, That there is great danger of our forgetting, 
f neglecting, or being hindered from keeping the day 
r holy, either by the infirmity and carnality of our 
- own nature, or from the avocations of the world. 
zdly, That the keeping it holy is a duty of more 
than ordinary conſequence and neceſſity. And of 


3 greateſt conſequence this is, 
1. To perpetuate the remembrance of thoſe 
grand works of God commemorated on that day; 
7 in the firſt ages of the world, the creation; in the 
, middle ages, the creation and delivery from Egypt; 
d and under Chriſtianity, the creation and redem 
r tion by Chriſt. Which mercies, without ſuch fre- 
d quent occafions, would be ready to be forgotten; 
- or diſregarded, in fo long a tract of time, as the 
ll world hath already ſtood, and may, by God's mer- 
| cy, ſtill ſtand, , 
2 2. To keep up a ſpiritual tem per of mind, by 
e thoſe frequent weekly exerciſes of religion, as hath 
a been already mentioned, | 
d 3. To procure God's bleſſing upon the labours 
and buſineſs of our ſix days, which we can never 
u- expect ſhould be proſperous, if we are negligent 
a) of God's time. For, how can we expect God's 
k, Pegg upon a week ſo ill begun, with a neglect, 
y or abuſe of God's firſt day? And therefore if we 
er become unproſperous in the world; if loſſes, trou- 
1 bles, or dangers befal us, let us reflect how we have 
W ſpent the Lord's day z whether we have not whol- 
re lvy neglected it, or abuſed it in riot, or made it a 
iſe day for taking journeys, for more private buſineſs, 


| and leſs ſcandalous labour, as the cuſtora of too 
; „„ 3 


* 
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Thus having ſhewn what reaſon there is to re- 
member to keep holy the day dedicated to God, I 
ſhall conſider how we are to keep it holy, and ſo 
conclude. Now, the way to keep it holy, is not 
by bare reſting from work; for that, as a father 
faith, is © Sabbatum boum et aſinorum, a ſabbath 
1 of beaſts: but holy acts are the proper buſineſs of 
a holy day, celebrated by rational beings. Among 
all which, the grand, principal, and moſt univer. 
ſally practiſed, is the public worſhip of God, the aſ- 
ſembling at the public place of his worſhip, to pay, 
with our fellow-creatures, our homages, thanks, and 
Praiſes to the infinite Creator and Redeemer of the 
world. This, as it is the moſt reaſonable ſervice, 
and proper buſineſs for this day, ſo is what hath 
been the practice of all ages.” It was as early as 
Cain and Abel's days, Gen. iv. 3. what was practiſ- 
ed by religious perſons in the following ages, till 
the giving of the law; and at the giving of that, 
God was pleaſed to order places, and his particular 
worſhip, as well as the ſeventh day. The taber, 
nacle and temple were appointed by God's expreſs 
command; beſides which, there were ſynagogues 
all over the nation; ſo that in our Saviour's time, 

great town, or village, had one, or more in 
it, and Jeruſalem 460, or more (a). | 

The worſhip of theſe places, our bleſſed Saviour 
was a conſtant and diligent frequenter of. It is 
aid, He went about all the cities and villages, 
teaching in their ſynagogues, and preaching, and 
© healing,” etc. Matth. ix: 35. And St. Luke re- 
it as his conſtant cuſtom and practice, Luke 
av. 16, And as his cuſtom was, he went into the 
* ſynagogue on the ſabbath-day.” 4 

Having thus mentioned the practice of Chriſt, 


1 


. See Lightfoot's Works, vol. 2. p. 35, and 666. 


2 
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bath being a ſign, or badge of the God they owned 
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it is not neceſſary I ſhould ſay much of the practice 
of his apoſtles, and the following purer ages of 
Chriſtianity, who, in ſhort, as their duty was, di- 
ligently followed their maſter's example, 
© They did not think it enough to read and pray, 
© and praiſe God at home, but made conſcience of 


* appearing in the public aſſemblies, from which no- 


© thing but ſickneſs and abſolute neceſſity did detain 
them; and if ſick, or in priſon, or under baniſh» 
ment, nothing troubled them more, than that they 
could not come to church, and join their devo- 
tions to the common ſervices. If perſecution at 
any time forced them to keep a little cloſe ; yet 
no ſooner was there the leaſt mitigation, but 
they preſently returned to their open duty, and 
publickly met all together. No trivial pretences, 
no light excuſes, were then admitted for an) 

one's abſence from the congregation, but 4 | 
© ing to the merit of the cauſe, ſevere cenſures 
* were paſſed upon them, ' etc. to expreſs it in the 
words of one of our beſt antiquaries (a). ; 


, 
- 


* The public worſhip of God then is not a matter 


of indifference, which men have in their own pow- 


er to do, or omit, as they pleaſe; neither is it e- 


hongh to read, pray, or praiſe God at home, un- 
leſs 


appearing in God's houſe, on his day, is an act of 


ome inevitable neceſſity hindereth; becauſe the 


homage and fealty, due to the Creator, à right of 
ſovereignty we pay him. And the with- holding 
thoſe rights and dues from God is a kind of reject?ẽ 


ing God, a diſowning his ſovereignty, and a wich- 


drawing our obedience and ſervice. And this wth 
the very reaſon why the profanation of the ſabbatiy 
was puniſhed with death among the Jews, the ſab+ 


* (s) Dr. Cave's Primitive Chriſtianity, p. 1. cap. 7. 
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and worſhipped (a). Thus Exod. xxxi. 13. My 


« ſabbaths ye ſhall keep; for it is a si between 


© me and you, throughout your generations; that 
© ye may know that I am the Loxo, that doth ſanc- 
« tify you; or, as the original may be rendered, 


© Align to acknowlege, that I Jexovan am your 


© SanCtifier, or, your God :* for, as our learned 
© Mede obſerves, © To be the Sanctifier of a people, 


{a) At this day it is cuſtomary for ſervants to wear the li- 
very of their maſters, and others to bear badges of their order, 
profeſſion, ſervility, etc. So in former ages, and divers coun- 
tries, it was uſual to bear badges, marks, and ſigns on divers 
occaſions. In Ezek. ix. 4. A mark was to be ſet on the 
* forchead of thoſe that lamented the abominations of the 
* city.” The like was to be done upon them in Rev. vii. 3. 
and ix. 4. So the worſhippers of the beaſt, Rev. xiii. 16, 
were to receive a Xapayaua, * A.mark in the right-hand, on 
* their foreheads. Thoſe Xapaywara, \Eppayides, Badges, etc, 


were very common. Soldiers and ſlaves bare them in their 


arms or forcheads; ſuch ' as were matriculated in the heteriae, 
or companies, bare the badge or mark of their company; and 
whoever liſted himſelf into the ſociety of any of the ſeveral 
gods, received a Xapzy@en, or a mark in his body, (common- 
1y made with red-hot needles, or ſome burning in the fleſh,) 
of the God he had liſted himſelf under. And after Chriſtia- 


nity was planted, the Chriſtians had alſo their ſign of the croſs. 


And not only marks in their flcſh, badges on their elothes, etc, 
were uſual; but alſo the dedication of days to their imaginary 
deities. Not to ſpeak of their feſtivals, etc. the days of the 
week were all dedicated to ſome of their deities. Among the 
Romans, Sunday and Monday, to the Sun and Moon; Tueſ- 


day to Mars; Wedneſday to Mercury, etc, So our Saxon 


anceſtors did the ſame; Sunday and Monday, as the Romans 
did to the Sun and Moon; Tueſday to Tuyſco; Wedneſday 
to Woden ; Thurſday to Thoer; Friday to Friga; and Satur- 
day to Seater : an account of which deities, with the figures un- 
der which they were worſhipped, may be met with in our Nome: 


ed Verſtegan, chap. 3. p. 68, 


; 
| 
| 
1 


T* I» wo o_wYy © ©» ww iN © * & 9» 


— 


Char. VI. Neceſſity of Public Worſhip. 479 


© and to be their Gd, is all one.“ So likewiſe ve- 


ry expreſly in Ezek. xx. 20. Hallow my ſabbaths, 


© and 'they ſhall be a ſign between me and you, 
© that ye may know thatIamthe Lozp your God ;? 
or rather as before, to acknowlege that I Iæno- 


1 van am your Gop.' 


he ſabbath being thus a ſign, a mark, or badge, 


to acknowlege God to be their God, it follows, 


that a neglect or contempt of that day redounded 
to God; to ſlight that, was (lighting God; to pro- 
fane that, was to affront God; for the puniſhment 
of which, what more equitable penalty than death! 
And although under Chriſtianity, the puniſhment 
is not made capital, yet have we no leſs reaſon for 
the ſtrict obſervance of this holy day than the Jews, 
but rather greater reaſons, For the God we wor- 
ſhip, is the ſame: if after the ſix days labour, he 
was, by the ſeventh, owned to be God, the Crea- 
tor; no leſs is he by our Chriſtian Lord's-day : if 
by the celebration of the ſabbath, the remember- 


ance of their deliverance from the Egyptian bon- 


dage was kept up, and God acknowleged to be the 


| effeRor thereof; we Chriſtians have a greater de- 


liverance; we own our deliverance from fin and 
Satan, wrought by a greater Redeemer than Moſes, 
even the bleſſed Jeſus, whoſe reſurrection, and the 
completion of our redemption thereby, was per- 
formed on the Chriſtian Lord's-day. 

And now, to ſum up, and conclude theſe infe- 
rences, and ſo put an end to this part of my ſur- 
vey: ſince it appears, that the works of the Lord 
are ſo great, ſo wiſely contrived, ſo accurately 
made, as to deſerve to be enquired into; ſince they 
are alſo ſo manifeſt demonſtrations of the Creator's 


being and attributes, that all the world is ſenſible * 


thereof, to the great reproach of atheiſm : what 


'- remaineth, but that we fear and obey fo great 
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and tremendous a Being! that we be truly thankful 
for, and magnify and praiſe his infinite mercy, ma- 
nifeſted to us in his works! And foraſmuch as he 
hath appointed a day on purpoſe, from the begin- 
ning, for theſe ſervices, that we may weekly meet 
together, commemorate and celebrate the great work 
of creation; that we may pay our acts of devotion, 
worſhip, homage, and fealty to him; and ſince this 
is a wiſe and excellent diſtribution of our time, what 
ſhould we do, but conſcientiouſly and faithfully pay 
God theſe his rights and dues! and as carefully and 
| diligently manage God's time, and diſcharge his bu. 
ſineſs then, as we do our own upon ſix days; par- 
ticularly that with the pious pſalmiſt, © We love the 
© habitation of God's houſe, and the place where 
© his honour dwelleth ;* and therefore rake up his 
good reſolution in Pſal. v. 7. with which I ſhall con- 
clude; But as for me I will come into thine houſe 
© in the multitude of thy mercy, and in thy fear 
© will I worſhip towards thy holy temple.” 
Nou, to the ſame infinite God, the omnipotent 
Creator and Preſerver of the world, the moſt gra- 
cious Redeemer, Sanctifier, and Inſpirer of man- 
kind, be all honour, praiſe, and thanks, now and 
for ever. AMEN. | | 
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